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Cost control system. 
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How to estimate costs in a hurry. 


Project engineering costs.: %, 


Where cost estimates go sour. 
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Girdler Process News 
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Girdler HYGIRTOL* Plant at U. S. Bureau of Mines Synthetic Liquid Fuels 
Plant... supplies both pure hydrogen and various mixtures of synthesis gas. 


Complete engineering-construction 
service assures a job “well done” 


OR PROCESS PLANTS in the 
| Shvenieaiey natural gas, and 
petroleum industries, Girdler 
assumes unit responsibility for de- 
sign, process engineering, and con- 
struction. This saves you engineer- 
ing manhours and time. Most 
important, it assures proper co- 
ordination of the whole project 
and successful results. 

Girdler has broad experience in 
handling complete “process pack- 
ages”. . . covering design and con- 
struction of process plants involv- 
ing very high operating pressures, 


high temperature reactions, and 
corrosive substances. 

For the first step in your plan- 
ning, obtaining factual data for 
evaluation, Girdler offers cost-plus 
contracts covering preliminary 
engineering . . . process recom- 
mendations, flow diagrams, general 
equipment specifications, plot 
plans, cost estimates, and oper- 
ating cost data. This simplifies 
planning, and assures sound deci- 
sions. For a job “well done”, call 
on Girdler in the planning stages 
of your processing facilities. 

*HYGIRTOL is a trade mark of The Girdler Corp. 


the GIRDLER Copastio. 


LOUISVILLE 1, KENTUCKY 
Gas Processes Division 


GAS PROCESSES DIVISION: Designers, Engineers, and Constructors for the Petroleum and 
ical Industries 


VOTATOR DIVISION: Processing Apparatus for the Food and Chemical Industries 
THERMEX DIVISION: Industrial High Frequency Dielectric Heating Apparatus 


PROCESS RESEARCH—Girdler’s research and 
development department is well equipped 
to assist with all types of process problems. 
A technical staff is available for consultation, 
and Girdler’s research group can be em- 
ployed on special problems at reasonable cost. 


ENGINEERING—Experienced executives direct 
a group of engineering specialists, trained for 
every job requirement. In addition to basic 
process and equipment design, Girdler en- 
gineers have broad experience in buildings, 
foundations, electrical systems, boiler plants, 
instrumentation, etc. 


ed F 4 é 
ON-THE-JOB—Girdler engineers supervise 
and direct all phases of construction. When 
the job is completed, experienced operating 
engineers will start up the plant, train oper- 
ating personnel, run acceptance tests, and 
supply complete operating data. 


Want More Information ? 
Girdler’s Gas Processes Division designs and 
builds plants for the production, purifica- 
tion, or utilization of chemical process gases; 
purification of liquid or gaseous hydrocar- 
bons; manufacture of organic 
compounds. Write for Booklet 

G-35. The Girdler Corporation, 

Gas Processes Division, Louis- 

ville 1, Kentucky. District 

Offices: New York, Tulsa, 

San Francisco. In Canada: 

Girdler Corporation of 

Canada Limited, Toronio. 
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Changes That Can Help You 

This issue of Chemical Engineering 
sports several changes—all aimed at mak- 
ing it more timely and more useful. Here’s 
a quick rundown of what they are: 

On this page we start Guided Tour. It 
will speed up your reading of CE and give 
you—at a glance—highlights of the edi- 
torial features in each issue. 

We have expanded and reorganized our 
Contents pages (pp. 4-5). Now you can 
spot—and spot faster—those subjects of 
immediate interest. 

What’s Happening in Chemical Engi- 
neering (p. 110) is a new feature. It will 
stress technical developments and trends 
that are timely and significant. 

Pro & Con starts on p. 152. This will be 
the sounding board for your opinions—and 
ours—on trends and events in the process 
industries and the chemical engineering 
profession. It’s also your medium for com- 
menting on our articles and reports. 

The continued Guided Tour (p. 245) is 
akin to a second contents page. It spots the 
features and news among the ads in the so- 
called back-of-the-book. 

Our brand-new department Tomorrow’s 
Technology (p. 332) gives a rundown and 
digest of recent patents you should know 
about. It covers both equipment and proc- 
cesses. 

These changes will make your reading of 
Chemical Engineering easier, faster and 
more profitable. 


. +++ Loday’s emphasis is on costs: how to 
estimate and control them. 


So we start off 1953 with eight timely articles 
on costs and how to estimate them. They have 
been prepared under the editorial direction of 
Cecil H. Chilton, our “cost” editor. 

You can now brush up on the parlance of cost 
estimators, get the latest data on ejectors and mixers 
or take an inside peep at that little-discussed sub- 
ject—project engineering costs. 

Pierce tells you about his cost control system, 
Tyler gives the low-down on why many cost esti- 
mates go sour. ... 

There’s more on costs in this issue—and more 
to come. 
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Put out a fire with air in 37 seconds 
flat—just air? 

Sure. Socony-Vacuum shows how it can be done 
on a 2,000,000-gal. tank of fuel oil. Air agitation 
does the trick in this effective—and cheap—new 
technique (What's Happening in Chemical Engi- 
neering). 


ws 


Why the rare earths are now only 


medium-rare. 


New uses getting under way will double or quad- 
ruple output by 1957. Here’s a rundown on this 
live fieldl and how Lindsay Chemical turns out the 


at 


Please turn page 





lion’s share of RE chemicals (What's 
Happening in Chemical Engineering). 
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Tricky new heating system— 

no moving parts. 
Joseph Lacey wins $100 for his novel 
variable-temperature heating system that 
uses no moving parts. It’s a trick you can 


use in your own plant (Plant Notebook). 
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What’s so hot about CIPC? 
Plenty. For isopropyl N(3-chloro- 
phenyl) carbamate looks like the hottest 
herbicide to hit the field since 2,4-D. 
Four producers are already in the act 


(Product News). 


ws 


New compressor bridges gap 
Here’s a rotary compressor—literally 


with a “screwy” design—that bridges the 


gap between the usual rotary positive and 


centrifugal units. (Process Equipment 


News). 
Se 


Rejoin GUIDED TOUR page 245 
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wake up demand with... 


MIXED ISOPROPANOLAMINE 


from | 
Mixed Isopropanolamine makes soaps that have excellent 
CARBIDE hydrocarbon-solubility and good color-stability. These 
AND soaps are efficient and econornical when used in making 
water-emulsion paints, pigment dispersants, shoe polishes, 
CARBON inks, dry-cleaning soaps, and metal-cutting and textile oils. 
With Mixed Isopropanolamine, you can solubilize 2,4-D, 
and make corrosion inhibitors and age-retarders for rubber, 
Mixed Isopropanolamine, offered by Carsipe, is 
backed by years of experience in making alkanolamines. 
For future profits, order Mixed Isopropanolamine now. 
Remember, too, you can get diisopropanolamine and 
more than 20 other alkanola:nines from CarpiDE. 
Ali are listed in ‘Physical Properties of Synthetic Organic 
Chemicals,” a booklet you should get from the CanBIDE 
office nearest you. 
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so 


is the final disposal of siudge”’, says 
. E. White, Chief Design 


3% solution of Ferric Chloride on a 15” to 
20” vacuum. Temperature is atmospheric. 


<: In same plant. Eight 3-inch rub- 


Grinnell-Saunders Dia- 


phragm Valves, handling 8% to 
10% Ferric Chloride, at atmospheric 
temperature 


A job well-suited to 


GRINNELL-SAUNDERS DIAPHRAGM VAL 


Streamlined flow. Smooth, streamlined passage, without 
pockets, prevents trapping of solids. Frictional resistance 
is at a minimum — regardless of direction of fluid flow. No 
disc holder in fluid stream. 

Leak-tight closure against grit, scale, suspended solids. 
The resilient diaphragm, plus the large area of contact, gives 
leak-tight closure against pressure or vacuum. 

Working parts absolutely isolated from fivid. Dia- 
phragm completely seals off working parts from fluid in 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island 





Hl WES 


the line. No sticking, clogging or corroding of working parts. 
Valve lubricant cannot contaminate fluids. 


Body, lining and diaphragm materials to meet service 
condition. Bodies stocked in cast iron, malleable iron, 
stainless steel, bronze and aluminum; other materials on 
special orders. Valve bodies lined with lead, glass, natural 
rubber or neoprene. Diaphragm materials of natural rubber 
or synthetics. 


Minimum maintenance. No refacing or reseating is re- 
quired. No packing glands to demand attention. New dia- 
phragm can be inserted without removing valve body from 
the line. 


Write for Grinnell-Saunders Diaphragm Valve Catalog 


5 Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings * welding fittings ° engineered pipe hangers and supports ° Thermolier unit heaters °* valves 
Grinnell-Saunders diaphragm valves * pipe * p:sfchricated piping * plumbing and —_— specialties * water works supplies 


industrial supplies : 


Grinnell automatic :prinkler fire protection systems 


Amco air conditioning systems 
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Another new development using 


B. F. Goodrich Chemical --- ==: 


Mew Idea. in Plastios 


iG Bort newly-developed plastic 
compound greatly simplifies many 
coating operations—has more cost- 
saving possibilities. Based on Geon 
paste resin, it is putty-like in form. it 
can be applied with a hand trowel on 
any surface, to any desired thickness. 


On the plating rinse tank pictured, 
for example, it is simply spread on 
the outside surface ... protects against 
acid spillage, plating salts and other 
corrosive chemicals. Formerly, ap- 
plying a coating like this—usually 
l"-\y"—was difficult to do without 
costly, special dipping equipment. 

The coating is fused by oven bak- 


ing or infra-red lamps. Containing 
no volatile materials, it is safe to use; 
there is no viscosity change during 
storage. And because it is based on 
Geon, it has all of Geon’s advantages 
—resistance to most acids and chem- 
icals... oils... greases... abrasion 
and aging. 


Geon materials—resins, latices and 
compounded plastics—are used in 
scores of ways. They help make 
durable flooring, long-wearing up- 
holstery, rigid tubing and paneling, 
fire-resistant safety clothing and more 
saleable products. Find out how they 
may help you improve or develop 


B. F. Goodrich Chemical Co, does not make this coating compound. 
We supply the raw materials only. 


[ spreavs LIKE PUTTY... 
@ HARDENS AGAINST CORROSION 


products. For technical bulletins, 
write Dept. GE-1, B. F. Goodrich 
Chemical Co., Rose Bidg., Cleveland 
15, O. In Canada: Kitchener, Ontario. 
Cable address: Goodchemco. 


GEON RESINS e GOOD-RITE PLASTICIZERS ... the ideal team to make products easier, better and more saleable. 


GEON polyviny! materials «© HYCAR American rubber ¢ GOOD-RITE chemicals and plasticizers « HARMON organic colors 
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For an Important side 


AVAILABLE 


INCREAS ERG 


Send for them 


IN PROCESSING LINE; 
PERFORMANCE 


The "1000" Valve, upon installation, goes to work 
smoothly and effectively without that frequent 
attention ordinarily experienced. 


You don't get those valve “kick-ups” that cause — sutietin 93 features the CASH 
STANDARD Type 100 Series of 


production delays and figure mighty costly Over Super-Sensitive Controllers — vari- 


. ° d - wee for p romances ro 

t 4 . 

a given per 10d. coli watveriners, fans, and 
7 ° e ee a th: tus. 16 d 
"Straight line flow" which is incorporated in the  Jith ‘sereriptions and applications. 


"1000" valve design is the reason you avoid valve 

troubles. 

To find out how this "STREAMLINED" design 

works to your advantage in elimination of failures, 
Ml speedier production, no spoilage, and in lower 
i costs, send for Bulletin 962. 


Bulletin 968 features the CASH 

STANDARD Type 34 Pressure Re- 

ducing Valve — direct operated — 

direct acting for handling steam, 

hot water, cold water, air, oil, 

brine—and most liquids and gases 

R f except some injurious chemicals. 

. Wlustrates and describes the dif- 

There ore ae complicated i ferent styles available and tells 

inside works in the "1000 | P about their applications. Three 

valve. As a matter of fact, pages of capacity charts. 

there is only the one vital 
moving pert — the seat 
piston. There are no re- 


trict $—no i] 
ee ~s ghar gs Maximum Cepacity When Needed Most © Accurate 


close fits. Pressure Control Under Toughest Working Conditions 
Trevble-Free Service © Smooth Operation © Tight 
Closure « Accurate Regulation « Speedier Produc- 
tien Resvits © Elimination of Failures © Constant 
Delivery Pressure © Cost Saving Operation ¢ No 


CASH STANDARD Spoilage © Practically Zere in Maintenance Costs 
CONTROLS.. A. W. CASH COMPANY Paeeceokee 

“. . W. | Bg leo 

pressure in eva rator corres- 


VALVES 8) b ¢ A T U 4 P | L L i a | ‘@) | S Mm ponding to @ constant tempere- 





ture desired. Shows an Ammonia 
and Freon Gas Capacity Chart 
based on ABSOLUTE pressures. 
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When one big chemical company has 
placed a dozen orders for Bird Centrif- 
ugal Filters over the past 10 years, now 


has 33 Birds operating on 8 different 
materials — THAT'S A GOOD SIGN. 


more running or on order — 


THAT'S A GOOD SIGN. 


When one pulp producer not long ago 
installed a Bird Filter for dewatering 


lime mud and fifteen more BIRDS have 
now gone into pulp mills on this 
same application — 


THAT'S A GOOD SIGN. 


When another placed his first order for 
one of the largest ‘size (ton-a-minute) 
BIRDS four years ago, now has thirty 


We could give many other examples but the above should indicate that Bird 
continuous centrifugal filtration is entitled to consideration the next time 
you’re faced with the problem of selecting new, additional or replacement 
Filters. 


The Bird Research and Development Center is fully equipped to provic. 
comprehensive, accurate and unbiased test data in advance of any commit- 
ment On your part. 


BIRD MACHINE COMPANY 


SOuUTH WALPOLE = MASSA CHAS ETTS 
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It Will pay you as it has paid others to 


CONDENSER TUBES AND PLATES. 


It is significant that year after year important users of 
condenser tubes and plates specify Revere, not only for 
new equipment, but when re-tubing. You might consider 
this fact if you are not as yet a Revere customer. 

Remember that Revere can give you more than tubes 
and plates. If you have questions regarding the most 
suitable alloy to meet operating conditions, the Revere 
Technical Advisory Service will be glad to collaborate 
with you on this subject. If your present tubes do not 
seem to be giving the service expected of them, the same 
Service will look into the matter. Such factors as vibra- 
tion, air entrainment, water velocity, impingement attack, 
changed water conditions, tube composition, and others 
will be studied and recommendations made. In a great 
many cases we have pointed the way to greater tube 
economy, increased service life. 


12 


As part of our service to condenser operators we have 
prepared a 28-page booklet entitled “Life Extension for 
Condenser Tubes.” Ask for it on your company letterhead 
and it will be sent free. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenae, New York 17, N. Y. 


e e 7 


Pig Bolin, Md,; icepe and Clinton, vA Deteds, Mie 
eles and Riverside, it New Bedford, + Rome, N. Y.— 

“ Offices in Principa Cities, Distvibators Everywhere 

SEE REVERE'S “‘MAEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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NOW--get economical drying - cooling - solvent recovery 
with LINK-BELT’s new, low-cost 


MONOTUBE DRYER 


¥en it SRE ABE AACR ah iE ERR NAA me 


; 
; 
| 
i 
' 


Here is a two-unit Monotube installation that paid for itself 
in six months, The pharmaceutical manufacturer recovers 
solvents which were formerly lost : 


ROCEssORS of chemicals, pharmaceuticals, food, 

vegetable oils and other materials report attractive 
savings using the Link-Belt Monotube Dryer. This 
compact unit utilizes only one moving part .. . pro- 
vides constant agitation of material to assure uniform, 
efficient drying without overheating. 

In addition, the Monotube Dryer practically elimi- 
nates dusting—there are no air currents through the 
material bed. More—it’s extremely flexible . . . oper- 
ates equally well at high or low temperatures. 

If your production requires drying, cooling or sol- 





























Paddle conveyor on hollow shaft turns in U-shaped 
trough. Steam, hot liquid or coolant circulates 
through shaft and outrigger tubes, producing effi- 
cient transfer of heat as material is churned and 
conveyed through trough. 





vent recovery, send a sample of your material—a 
pound or a ton--to Link-Belt. We'll analyze it... 
work out procedures in our laboratory that can be 
duplicated in your plant. Link-Belt can specify the 
correct type and size of dryer for your exact need— 
either the new Monotube or one of the other types of 
Link-Belt dryers. Call the Link-Belt office nearest you 
... Or write for new Link-Belt Book 2413. 

LINK-BELT COMPANY: Plants—Chicago, Indianapolis, Philadelphia, 
Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, Seattle, 


Toronto, Springs (South Africa), Sydney (Australia). 
Sales Offices in Principal Cities. 


ROASTERS 
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You save belt costs because belts last 
longer, save production costs because 
machines keep running with fewer in- 
terruptions, save maintenance costs 
because they need less attention. 

Patented grommet belts by B. F. 
Goodrich represent the only basic 
change since invention of the V belt. 
Belts last 20 to 50 per cent longer, de- 
pending on service. (The more severe 
the service, the greater the increase over 
ordinary belts.) Grommet belts have 
more rubber; they’re more flexible, give 
better grip, less slip. 


What is a grommet? 
A grommet is like a giant cable except 
that it’s endless—a cord loop built up 
by winding heavy cord on itself. There 
is no overlapping cord section as in all 
ordinary belts. Most belt failures occur 
in these sections where cords overlap! 


All cords put to work 


Each of the two grommets and every 
part of a grommet carry their share of 


’ 
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Only B. F. Goodrich makes 
the grommet belts that 
cut costs 20 to 50%! 


Save 3 ways! I nvestigate today! 
Write or maal coupon 


the load. In ordinary belts under high 
tension the center cords ‘‘dish”’ be- 
cause tension is greater near the driving 
faces. Dished cords are doing less work, 
not pulling their share. Grommet belts 
have no center cords, there is no dish- 
ing—therefore much more strength in 
proportion to cord volume—and less 
stretch. Grommet belts stretch, on an 
average, only about one-third as much 
as oelinaey fads 


Better grip, less slip 


Grommet belts have more rubber in 
relation to belt size. Without any stiff 
overlap, they’re more flexible, grip pul- 
leys better. Size for size, grommet belts 
give % more gripping power, pull 
heavier loads with a higher safety fac- 
tor. Because there is less slip, there is 
also less surface wear. 
Send for proof 

Send the coupon for a set of reports telling 
users’ experiences and showing actual in- 


stallations where grommet belts outlasted all 
others. Some typical cases: 






*. ., within a few days ordinary belts had 
stretched .. . After six months of 24-hour-a- 
day service BFG grommet belts haven't 
stretched at all...” 

“Ordinary belts lasted only 5 or 6 weeks 
... B. F. Goodrich grommet belts are in 
their sixth month of service...” 

“Previous belts suffered from shock loads, 
wore out fast... BFG grommet belts have 
been in service 2 years with no shut-downs...”’ 


There are hundreds of cases like these. 






They cost no more 


BFG grommet belts cost not one cent 
more than others. The savings they 
make for you are clear profit. They are 
made in C, D and E sections. They are 
patented by B. F. Goodrich. No other 
V belt is a grommet belt (U. S. Patent 
No. 2,233,294). 

Write, send the coupon or see your 
B. F. Goodrich distributor. (He will 
show you his ‘“X-ray’’ belt that shows 
the grommet construction clearly.) 


gnome pelt 


B.E Goodrich 


FIRST IN RUBBER 





















r 
The B. F. Goodrich Company 
Dept. CE-1 

Akron, Ohio | 


17) Send set of reports telling users’ ex- 
periences and showing actual installa- 
tions proving that B. F. Goodrich 
grommet belts outlast all others. 

(1) Have distributor show me the X-ray” 

j bele that shows how B. F. Goodrich 
grommet belts are made. 
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Wagner Wagner Quality Motors 


ELECTRIC — tor 
Team uct or your plant 


When you select a motor from Wagner’s complete line, you 
get a motor that is completely dependable in its specific 
application. You can choose from a wide variety of types 
and sizes. Here are a few of the motors in the Wagner line. 
At right is TYPE RP—open type polyphase squirrel-cage 
motor. It is drip-proof and suitable for all general purpose 
applications. 1/6 to 400 hp. 


SINGLE-PHASE POLYPHASE MOTORS 


TYPE RB—Split-phose Induction. For easy start- 
sg og with high starting current. 
120 te Vo hp 


TYPE XP—Sploshproof. Protected _ splash- 
ing or dripping liquids. % to 200 


TYPE RK—Capocitor-Stor! induction. For gen- 
eral purpose applications requiring high starting 








torque—normal starting current. 1/6 to 3 hp. 
. ng TYPE TYPE 1? Totaly gncloved, non-ventilted. Full 


Ge 


TYPE soe Ie tenge Enclosed Fan-Cooled. Protected 
ag mig or fumes. Steel 


| explosion proof 


Fae § habia oy wes wr Totally-Enclosed 
frome. 2 to 250 hp. Also 
woah es in Pe Sit proof type JP. 











TYPE RS-1— Wound Rotor. Constant or ad- 
justable varying speed. 1 to 250 hp. TYPE 
RS-2 for intermittent service. 2 to 200 hp. 


GEAR MOTORS—Single-phose or Polyphase. 
Open or enclosed types. 1/20 to 50 hp. 


DIRECT CURRENT MOTORS—Companion 
line to Wagner A.C. Motors. 1/6 to 3 hp. 


* * * 


In addition to a complete line of 
motors, Wagner also furnishes Incre- 
ment Type Motor and Starter Com- 
binations, Jet Pump Motors and a 
complete line of Transformers: Dry- 
type, Distribution and Power, Wagner 
engineers welcome an opportunity to 
serve you. Consult the nearest of 32 
Branch offices, or write direct. 


WAGNER ELECTRIC CORPORATION 
6407 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


RMERS @e (INDUSTRIAL BRAKES 


YSTEMS = AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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Fairfield Installation Number One 

features 2 Fairfield Drag Conveyors 

which take soft feed from any one of 13 storage 

bins and carry it to vertical conveyors for 
eventual loading of trucks, railroad cars, | 

pellet mills or bagging scales. 





Fairfield Installation Number Two incorporates 

12 Fairfield Drag Conveyors that remove meal 
directly from large storage silos and feed this meal 
onto a large belt conveyor for further distribution to a 
bagging scale or railroad car. The Fairfield 
conveyors can be operated singly or in multiples, 
depending on requirements, 





Fairfield Installation Number Three utilizes 2 
Fairfield Drag Conveyors which carry feed pellets 
from 16 bins to the bagging scales or bulk feed 
trucks. Versatile design enables these Fairfield 
conveyors to be charged from either end or carry 
material in either direction, depending 

on loading destination. 





These installations at Central Soya of Decatur, Indiana 

are just a few examples of Fairfield’s complete engineer- 

ing, manufacturing and erection service to solve material 

handling problems. Regardless of the type of material : : 

you process, Fairfield’s complete one-source responsi- FAI RF F [0 
bility can profitably solve your material handling prob- G ts 

lems. Send for a free copy of Bulletin 152 outlining 4 

Fairfield services today. 


THE FAIRFIELD ENGINEERING COMPANY, 349 Chicago Ave., Marion, Ohio 
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1 FACE PIECE — 


7 CARTRIDGES 


(Quickly Interchangeable) 





*WITH R31 CARTRIDGE — For 
low concentration of light organic 
vapors and Fa paint spraying, 
degreasing, cleaning, cernenting, 
Absorbs vapors of benzene, 
og toluene, gasoline, naphtha, 
acetone, turpentine, etc. 


PROTECTION 





*WITH R32 CARTRIDGE — For 
wt sulphuric ons : 
chloride, etc. Used in plating, pick- 
ling operations and similar. 


*WITH RIS CARTRIDGE — For 





r 


and 
ducing dusts. (BM- 2121) 








*WITH R33 Beg! poe 1 — For 
low d acid 
and organic prmens much as halogenated 


acetic acid, Protec in degreasing 
operations, etc. 





*WITH R16 CARTRIDGE — For 
toxic dusts not significantly more 
harmful than lead. (BM-2138) 








*WITH R34 CARTRIDGE—Protects 
i i of 


ammonia. 





*WITH R17 CARTRIDGE—For all 
mtly more toxic 


dusts not 
than lead. (BM-2138) 











Protect against Dusts, Gases and Vapors 
WITH THE AO R2000 RESPIRATOR 


When a variety of hazardous vapors, gases or dusts are a problem, you can 
now simplify the protection and save money by standardizing on the AO 
R2000 Respirator. Its single, basic face piece accommodates four chemical 
cartridges of NON-SPARKING metal and three dust cartridges which, while light 
in weight for comfort, have maximum filtering capacity. CARTRIDGES INTER- 
CHANGE WITH A TWIST OF THE WRIST—cne twist removes outer cover, a second 
replaces it. Respirator may also be used with highly efficient, chemically-treated 


disposable dust filter. . 


Your nearest AO Sefety Products 
Representetive can supply you 


QUICK RESPIRATOR FACTS 

¢ Face mask molded from pliable rubber. 

e 4" rubber headband. 

¢ Inhalation valve of pure gum rubber freely 

admits air at lightest intake of breath, seals 

tightly on exhalation. 

¢ Exhalation valve cannot stick, completely 

expels air—moisture cannot collect, dust can- 
not enter. 
e Disassembly for cleaning 

.is easy without special 

tools, 


SOUTHBRIDGE, MASSACHUSETTS * BRANCHES IN PRINCIPAL CITIES 
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DOUBLED BELT LIFE 


by consulting Goodyear Distributor 


PERATOR of this granite gang saw called a Goodyear 
Distributor for help with his flat belt drive. The 
Distributor came, bringing along the G.T.M.— 
Goodyear Technical Man —to analyze the drive and 
make belt recommendations. 


The G.T.M: studied the drive, made his engineering 
recommendations, specified the belts to handle the 
problem. Result: the Compass Flat Belts he recom- 
mended delivered two years’ ‘service—double the best 
previous record. The Distributor took over—now 
stocks the exact replacement belts the operator needs— 
can deliver. them right out of stock at any time. 


You can get service like this, too—specification of the 
right product and on-call delivery —simply by calling 
your nearest Goodyear Industrial Rubber Products 
Distributor. Look for him in the yellow pages of your 
Telephone Directory—handling Hose, Flat Belts, 
V-Belts, Packing, Tank Lining, Rubber-Covered Rolls 
—or write for an introduction to Goodyear, Mechani- 


cal Goods Division, Akron 16, Ohio. 





GOODYEAR INDUSTRIAL RUBBER PRODUCTS 


f “Se ; ge 
@p-Specified 
and Distributor-Supplied’' COMPASS CORD 
TRANSMISSION BELT for Granite Gang Saw Drive 


10% DIA 

575 RPM ORIVE § 
PULLEY % 60 DIA 
DRIVEN PULLEY 


i” tie 
144 GRAVITY 
IDLER 
410° “ZH 


Compass—T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 


HERE'S WHY IT PAYS TO ORDER FROM 
YOUR LOCAL GOODYEAR INDUSTRIAL 
RUBBER PRODUCTS DISTRIBUTOR 


Replacement orders filled when you need them 
from convenient, local stocks. 

One order, one bill, one central responsibility 
for all your Mechanical Goods requirements. 
You save on valuable stockroom space, because 
your local Distributor maintains a full stock of 
what he knows you need. 

Double assurance of satisfaction because the 
Distributor and Goodyear stand behind the 
products he sells you. 


THE GREATEST NAME IN RUBBER 
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We think you'll like «THE GREATEST STORY EVER TOLD” —every Sunday— ABC Radio Network THE GOODYEAR TELEVISION PLAYHOUSE —every other Sunday—NBC TV Network 
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it's Aillis-Chalmers from 154-Kvy Lines 
to Rectifiers in New Defense Plant 


HB bye sesomet eas POWER is indispensable in the produc- 

tion of high purity chlorine and caustic soda in two 
mercury-type cell lines at the new Government-owned, 
Monsanto-operated plant at Sheffield, Alabama. To help 
meet this requirement, Allis-Chalmers supplied all of the 
switching, transforming and rectifying equipment. 


Here's How Power Reaches Rectifiers 
Under the guardianship of Allis-Chalmers 7,500,000-kva 
breakers, the 154-kv transmission voltage is stepped down 
to 13.8 kv by two transformers — each equipped for forced 
cooling so that either can supply the plant in an emergency. 
Backed up by 1,000,000-kva breakers, the main 13.8-kv 





For Non-Stop DC Power 


switchgear splits the electrical system into two plant power 
and two rectifier power sections — with bus-tie and other 
special provisions for reliability. 

Final distribution for each plant power section is made 
by unit substations. Each rectifier power section goes 
through regulating and phase-shifting transformers and six 
rectifier transformers, The power is then carried through 
high-speed anode breakers tothe 12-tube rectifier assemblies. 

Incorporating many exclusive Allis-Chalmers features, 
the rectifiers operate in two banks of six assemblies each, 
to supply the two 30,000-amp cell lines. 


A-C Engineering Can Serve You 
For a complete rectifier plant or a single factory-packaged 
rectifier unit, you gain by calling in your A-C representa- 
tive or writing to Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-3875 


WITH ALLIS-CHALMERS EXCITRON RECTIFIERS 


"You Get These 10 Mercury Arc Rectifier Advantages 

@ Compact and light weight — need no special foundation. 

@ Push-button starting with no synchronizing. 

@ High power factor (lagging). 

®@ Low idling loss and high conversion efficiency. 

® High momentary overload capacity. 

® Immunity to frequent short circuits. 

° No major moving parts—provides low maintenance and assures 
quiet operation. 

®@ No attendance needed during operation. 

@ Resistant to dust, moisture, fumes. 

® Simple construction for long life. 


20 


PLUS These 6 Exclusive Allis-Chalmers Features 


Fixed excitation anode — doesn’t contact mercury and is independ- 
ent of level, turbulence or impurities . . . requires no adjustment, 
maintenance or replacement. 

Continveys excitation — pilot arc always present. Eliminates need 
for continuous, synchronized re-ignition. Enables rectifier to ride 
through severe ac voltage disturbances. 

Grid phase control -—— in cleaner region near anode, where ion 
density is lowest 

Internal. cooling system — high heat transfer with seamless-tube 
cooling coil located within the rectifier. 

Arc-over free tube — insulating entire arc path eliminates danger 
of arcing-over to tube. 

Enamelled anode seels-—- multi-layer fused vitreous construction 
provides high-strength seal unaffected by thermal variation. 
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® 12-tube, 
assembled un 
water-to-w: 
and protecti 


ALLIS-CHALMERS 


Our Engineers Introduced Mercury Arc Rectifiers to U. S. Industry 
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Commercially Available for the First Time 


cee 


WHERE DOES THIS VERSATILE PYRIDINE @ CITRAZINIC ACID—"CZA"—is an organic acid 


having a high degree of functionality which 
makes possible reactions not readily achieved 
COMPOUND FIT IN YOUR PICTURE? with other available pyridine bases. 

“CZA” opens new vistas for research in phar- 
maceuticals, agricultural chemicals, dyestuffs, 
graphic arts, metal treatments, coating com- 
positions and many other chemica! processing 
industries. 

The personnel of Pfizer's Technical Service 
Department is at your disposal to assist in your 
work with “CZA.” *Trade Mark 

CHAS. PFIZER & CO., INC. 
630 Flushing Ave., Brooklyn 6, N. Y. 


¢ Branch Offices: 
© Chicago, tll.; San Francisco, Calif.; Vernon, Calif.; Atlanta, Ga. 





R TECHNICAL DATA SHEETS AND SAMPLES 


CHAS. PFIZER & CO., INC., Dept. C.A.-2 
630 Flushing Ave., Brooklyn 6, N. Y. 


GENTLEMEN PLEASE SEND: 


Technical data on 
Citrazinic Acid —“CZA” 


POSITION 








! 
! 
! 
a 
! 
! 
| 
! 
| 
! 
| 
l 
L 


Manufacturing Chemists for Over 100 Years 
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Performance records prove... 


A pottery* in Ohio tried practically every type of valve 

on its “slip” lines, but the highly abrasive material, at ole oO ive & * T ie A D 
125 pounds pressure, ruined the average valve in a few 

months—in some cases, in a few weeks. Our engineers 

recommended HOMESTEAD Cam-Seald VALVES VA LV & & Wr a 


with special, hard-faced plugs and bodies. The pottery 


installed them on all “‘slip” lines in the plant. “ 
Performance records kept during the past several M 
years show that the HOMESTEADS are lasting more WY 


than three times longer than any other valve pre- 
viously used. Savings in replacement and maintenance 
costs repay many times over the first cost of the 
HOMESTEADS. 

For more than 60 years HOMESTEAD VALVES 
have been licking equally tough jobs on scores of 
services in many different types of industries. Chances 
are there’s a valve problem they can solve for you. 
Why not ask our engineers about it? No obligation. 


* Name on request. 


HOMESTEAD 


Write today for VALVE 
REFERENCE BOOK No. 39, VALVE MANUFACTURING CO. 
No obligation. Consult Yellow “Serving Since 1892” 


P. f Ph Book for local 
onset eo mg pean P.O. BOX 13 CORAOPOLIS, PA, 
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 FACTORIES..,AND FIELD STOCKS 








MARSHALLTOWN, IOWA 


® Above—Factory No. 1. Over 220,000 sq. ft. of 
floor space. The industry's most modern plant. Here 
the world's largest production of pressure and liquid 
level control equipment is made possible by Fisher's 
unequalled research, design, engineering, testing 
and manuiacturing facilities. 


® Below—Factory No. 2. Ove: 50,000 sq. ft. of floor 
space. A major unit in Fisher's continuing expansion 
program of increased facilities and production. 


NATION 


¥ 











LOS ANGELES - ; a4 ODESSA |. CORPUS CHRISTI 
| Carter R . on ' he Vinson | aiendiiail SER Puffer 
nes Supply Supply Co Sweiven.Co 


PRESSURE REGULATORS - GAS REGULATORS 
LIQUID LEVEL CONTROLLERS 
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ASSURE YOU DELIVERY 


You weit! 


You are always close to a source of supply of Fisher control valves, gas 


regulators, liquid level controllers and pressure regulators. 


Whether your problem is one of existing equipment—or an entirely 

new control application—the Fisher country-wide network of 
19 strategically located field stocks and 51 representatives—with over 

200 Fisher Service Engineers—offers you immediate and convenient 


service on all your control requirements. 


A few typical Fisher Warehouse Stocks of new equipment and 
replacement parts are shown below. 


FISHER GOVERNOR COMPANY * MARSHALLTOWN, IOWA 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 





HOUSTON «J NEW ORLEANS _ DALLAS 


Puffer John H ‘ f Vinson 


Sweiven Co com ; Carter Co : Supply Co 


DIAPHRAGM CONTROL VALVES » PUMP GOVERNORS 
LEVER AND. FLOAT VALVES 
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This Niagara Filter, at Shell Oil’s Houston refinery, removes 
troublesome iron sulfide from solutizer solution. The results, in 
annual sevings and uniform gasoline quality, are described below, 


NIAGARA FILTER keeps Solutizer Solution “on-stream” 


IN EUROPE NIAGARA FILTERS EUROPE, 36 Leidsegracht, Amsterdem-C, Helland 


26 


Shell Oil Company uses a Niagara Filter in its 
solutizer mercaptan extraction process and thereby 
effects “a significant annual saving.” 

Caustic solutizer solution is introduced into the 
extraction system, where it comes into contact 
counter-currently with the mercaptan-containing 
hydrocarbon fraction. The treated fraction and fat 
solutizer solution are withdrawn from opposite ends 
of the system. 

A Niagara Filter was installed to remove the 
small amount of iron sulfide particles (averaging 
20 microns) which gradually accumulate in fat 
solutizer solution. These insoluble materials in the 
system act as nuclei for troublesome emulsions and 
impair the effectiveness ofthe plant. The iron sul- 
fide is contained in gasolins streams entering the 
solutizer plant. 

The Niagara Filter has 16 stainless steel leaves 
with a total filter area of 322 sq. ft. It is delivering 


solutizer solution free from iron sulfides, at a flow 
rate of 2700 GPH—and is doing this continually 
for a period of 64 hours before it is necessary to 
clean filter. 

Continuous filtration helps to keep operation of 
the solutizer plant at high efficiency. Gasoline pro- 
duction remains uniformly high in octane number 
and tetraethy] lead susceptibility. 

Niagara all-metal filters always save through 
elimination of filter cloths, simplicity of operation, 
increased filtration rates and long life of the stain- 
less steel solderless filter leaves. Niagara filtration 
engineers are experienced in all types of filtration 
processes. They may be able to help you with your 
problems, and will be glad to test samples and tell 
you about pilot filter rental and other services. A 
letter from you outlining the problem will bring a 
prompt reply without obligation. Use the coupon 
below to order Bulletin G-447 for your files. 


NIAGARA FILTER CORP. 2087 Main St, Buffalo 14, N.Y. 
Please send me details of Niagara Pilot Plant 
Filter rental 0; Bulletin G-447 2. 


Name 
Title 
Company 
Address 

City. Zone. State 
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0.6. KELLEY & co. 


ENGINEERS be _ DESIGNERS FABRICATORS. 
96 TAYLOR STREET, BOSTON 22, MASS.. 


CLEVELAND, OHIO oa NEW OY ORK tea 








WHAT fiteline REALLY DELIVERS 1S MORE SERVICE...LESS SERVICING 
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New chemical booklet 





answers important motor and control 
application problems 


You'll see answers to typical problems like these: 


the problem of corrosion... of hazardous locations .. . of dust and dirt 


... of outdoor service... of shock and vibration 


In addition, are discussions on lubrication, maintenance, installation... 
on centralized motor and control. In fact, it is the purpose of this booklet 
to analyze major motor and control application problems, and to provide 
solutions. 


Also included, is information on Westinghouse motor and control equip- 
ment for chemical processing. You'll see why Life-Line chemical motors 
provide the best protection . . . how starters save servicing time. A com- 
prehensive list of available literature with data is included, plus a postage- 
paid reply card for your convenience in ordering additional information. 


Get the facts on the most complete and most advanced line of motors 
and controls available today. Ask your Westinghouse representative for 
your free copy of “Motors and Controls in the Chemical Industries,” 
B-4792, or write Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-21698-A 


you can BE SURE...iF its 


| Westinghouse 
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Taylor announces SIMPLIF IED 
FLOW MEASUREMEN 





—with the NEW Taylor 
TRANSAIRE Differential 
Pressure Transmitter! 


ERE’S Taylor's answer to the problem of close- 
coupled fluid flow measurement, liquid level or any 
other installation requiring differential pressure measure- 
ment and transmission. It is a force-balance transmitter, 
designed to convert differential pressure into an equiva- 
lent 3 to 15 psi output. It can be used to measure flow of 
liquid, steam or gas; liquid level or specific gravity. This 
Transmitter has a 1500 psi pressure rating and is available 
in any desired range, from 20’’ to 800’’ of water. 


Inexpensive and Simple to Install 


1. Simplified piping because it can be close-coupled to 
orifice flanges. 

2. No Leveling—mercuryless dry meter. 

3. Side, top or hottom bracket mounting available 

_ with 2’ pipe stand. 

4. No seal pots required—Negligible displacement be- 
cause of force-balance construction. 

5. Light weight for easy handling; weighs only 23 Ibs. 

6. Vent screws for simple, solid filling. 


Enonomical— Easy to Maintain 


7. Self draining or venting—no periodic manual vent- 
ing or draining. 
8. Mercuryless—flexible but tough Teflon coated glass 
fabric hachcign. 
9. Over-range to full body rating with no permanent 
damage. 
10. Purges, if required, can be installed to keep body 
swept clean. 
11. Simple range change by sliding pivot—screw driver 
trim. 


Accurate 
12. Relay valve for linearity, minimum hysteresis, fast 
speed of response. 


13. Pressure effect 0.2% / 100 psi. 
14. Temperature effect 1.0% / 100°F. 
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15. Self draining and venting. No errors build up during 
operation. 
16. yr Ye pneumatic circuit—stable air output even 


on vibrating pipe lines. 


Rugged and Dependable 


17. Body forged steel or type 430 Stainless Steel. Work- 
ing pressure rating, 1500 psi. 

18, Weather-proof housing built for tough service and 
outdoor mounting. 

19. Force-balance construction—negligible motion— 
minimum possible wear. 

20. Process sealing bellows 3-ply type 316 stainless steel. 


Adaptable 


21. 100% suppression—continuously adjustable from 0 
to 100%. Ideal for liquid level applications. 

22. Ten-to-one rangeability in each of 2 forms: 
a. 20-200’’ water, b. 80-800’’ water. 


Find out more about this latest addition to Tavlor’s 
three-part Transet* System. Ask your Taylor Field En- 
gincer, or write for Bulletin No. 98226. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Canada. 


Instruments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, 
speed, density, load and humidity. 





TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 
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corrosive, chemicalh\ stable solvents with no offensive odor. And 
you can be sure of a cdnstant supply of these uniformly high quality 
Naphthas from Roosevel\ Order standard solvents from our book 


of specifications or write us about your special requirements. 


RAW NAPHTHA HEATING CATALYTIC FRACTIONIZATION DESULPHURIZED 
CHARGE STOCK TREATMENT FINISHED NAPHTHA 


54 
oy ROOSEVELT OIL AND REFINING CORP. MT. PLEASANT, MICHIGAN 
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COMPLETE LINES OF CAST STEEL VALVES AND PIPE FITTINGS 
are manufactured by Walworth in a variety of pressure 
classes, types, sizes, and patterns for general industrial 
use. Walworth also manufactures cast steel valves for 
specific service applications. 

Walworth produces steel bar stock valves, and cast 
steel valves made of carbon steel, carbon molybdenum 
steel, corrosion-resistant, and heat-resistant alloy steels. 
Included are gate, globe, angle, check, and lubricated 
plug types. Sizes range from % to 80 inches; pressures 
range up to 5,000 psi. Full information is contained in 
Walworth General Catalog 52, a copy of which will be 
forwarded if requested on business letterhead. 

Walworth also manufactures complete lines of valves 
and fittings made of bronze, iron, and special alloys as 
well as steel. Walworth-made valves, fittings, and pipe 
wrenches total approximately 50,000 items. 

Walworth engineers will be glad to help you with 
your problems. For full information, call your local 
Walworth distributor, nearest Walworth sales office, or 
write to Walworth Company, General Offices, 60 East 
42nd Street, New York 17, New York. 


DISTRIBUTORS IN PRINCIPAL 


Wlustrated in section is an 8-inch Series 900, Walworth Pressure-Seal Cast 
Steel Gate Valve designed for high-pressure, high-temperature service. 
Fressure-Seal Valves are available in Series 600, 900, 1500 and 2500; 
sizes 1 to 16 inches. Small Cast Steel Valves, Series 1500, in angle and 
Y-globe types, are also availabie in sizes ranging from % to 2 inches. 











T'he effectiveness and versatility of ALCO 
heat exchangers is a matter of record— 
that’s why ALCO enjoys leadership in pro- 
duction in the heat exchanger field. 

in chem i ¢ a i in st a | ati 0 n 5 Custom engineered to your specifications, 
ALCO heat exchangers range up to twelve 


feet in diameter; in weight, from 100 to 


on) 800,000 pounds; in pressure, from high 
it % vacuum to 3000 psi; in temperature, from 
minus 300 F to 1150 F. They are built 


to TEMA standards and to ASME or API- 


for greater efficiency JH == -- 


“ ALCO heat exchangers are fabricated of 

in heat tran sfer carbon steel, nonferrous alloys, stainless 
steel, stainless clad, nickel-clad, or lead- 
lined materials. ALCO is one of the very few 
manufacturers qualified by experience to 
manufacture equipment suitable for opera- 
tion at extreme sub-zero temperatures. 
For details, contact your nearest ALCO Sales 


Engineer at Beaumont, Chicago, Dunkirk 
Houston, Los Angeles, New York or Tulsa. 


tien —— 


é Ae 

3 —— DEIR eat nie tole 

| _ is 
Amen 


Bex. 


‘ 


ALCO 


: ALCO PRODUCTS DIVISION 
In this chemi 4 =| ' 
path wed mest every type of heat ene AMERICAN LOCOMOTIVE COMPANY 
problem from cooling to redistillation. Dunkirk, N. Y. 
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ON NATURAL GAS O.C.f£ CYLINDRICAL 
Plug Valves have no obstruction to 


This Q. C.f; Full Round Port CYLINDRICAL PLUG Pc th nackte 
VALVE —with all its sound, true economy features — is 

made especially for critical installations where 

uninterrupted, fast flow is a necessity. Q.C. f> Round 

Port Valves are available in sizes up to 12 inches. 

GLC. f- Rectangular Port Valves also offer full pipe 

area, And here’s a new, added feature! Q.C.f> Valves 

are now available with TEFLON head gaskets, 

for easier turning, greater protection against leakage ii SEWAGE PLANTS the OCF Valve 
on difficult services. When next you specify, why provides knife-edge, shearing action, 
accept !ess—ask for O.C. f° ian Ba bes come amet. 


;ac £e Cop viitts 


OM CHEMICALS OCF full Pipe Area 


Write for Catalogue 4-CM, American Car and Foundry Zz PIPE Crs” Representatives in stops obrasion from suspensions, no 
Co., Valve Division, 1501 €. Ferry Ave., Detroit ii, Mich. _ 50 Principal Cities contamination of ladings. 
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MILESTONES IN CAMERON PROGRESS 


They had bugs in their bonnets 


— bit they Sed 2 hew Calnpon 


Along with early models of blowout preventers, 
Christmas trees and other oilfield products that have 
helped to establish Cameron as the world leader in 
pressure control, ancestors of the Non-Lubricated 
Lift Plug Valve are also proudly displayed in our 
own private hall of fame. 


Each of these predecessors made a worthwhile con- 

tribution to the unique valve which is proving it- 

self the champion for all sorts of difficult services 
in petroleum, chemical and pro- 
cess industries, 


Oe uae oy a Ud eailee tw 


1212, Houston, Texas. 


Export: 7912 Empire State Coral 
Bldg., New York, N. Y. Phi 





PUTTING —~4c%<_TO WORK FOR 


FUME CONTROL 


General exhaust of an entire 
building where fumes are 
generated. 


Exirausi system consisting of 
hoods, poping and for 
collection of fume. a 


at point of gener 


+ 


improves Working Conditions 
Eliminates Fire Hazards 
Lowers Maintenance Costs 


Proper fume control can eliminate fire or explosion 
hazards, improve employee health and morale through 
better working conditions, and lower maintenance costs. 
To help solve your fume control problem, Sturtevant 
has a wide background knowledge based on a variety of 
applications in many industries. 

The systems pictured are equipped with Sturtevant fans 
(1) to collect and exhaust explosive fumes that result 
from processing operations dispersed throughout a 
general area, or (2) to carry off injurious vapors where 


you CAN BE SURE...1F ITS 


individual operations generate corrosive or injurious 
smoke and fumes within a confined area. Whatever the 
application, Sturtevant can provide fans, exhausters and 
air handling apparatus to handle fume problems in 
your plant. 


To obtain complete information on your problem, con- 
tact your local Sturtevant office, or write to Westing- 
house Electric Corporation, Sturtevant Division, Hyde 
Park, Boston 36, Massachusetts. 


estinghouse 
Prerine 7Aeeoro wore | 
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A MESSAGE TO AMERICAN 


INDUSTRY ® ONE OF A SERIES 


PROSPERITY in the USA: 
Who Has It? 


How prosperous are the people of the United 
States? 

The previous editorial in this series an- 
swered this question for the average Ameri- 
can. His prosperity has increased only slightly 
in recent years. 

But the average tells only a part, and in 
many ways not the most important part of 
the story. Which individuals and groups have 
prospered more, which less? (The average, 
the result of a statistical calculation rather 
than a creation of flesh and blood, tells nothing 
about that. ) 

The purpose of this message is solely to get 
at the facts on this question of how prosperity 
is distributed. This is not easy. In spite of 
the crucial importance of the subject, the 
available information is limited. Even so it is 
possible to provide a rough answer to the 
question, “Who has the prosperity?” 


We Have Had a Revolution 


The distribution of income in the United 
States has changed so greatly in the past 
twenty years that Arthur F. Burns, Kesearch 
Director of the National Bureau of Economic 
Research, world renowned for its impartiality 
and technical competence, calls it “one of the 
great social revolutions of history.” A part 
of this revolution is portrayed by the follow- 
ing table which shows that individual incomes 
are both much larger and much more evenly 


distributed than they were twenty years ago. 
Clearly, a large new middle-class has been 
created. 


DISTRIBUTION OF REAL INCOME 





Per Cent of Families 
in Each Income Group 


wih 

















100% 





*Adjusted for price changes to give the dollar its 1951 
purchasing power. 


Some light on why this income revolution 
has taken place can be found by tracing in- 
comes to their source. Since 1929, for instance, 
employees have clearly made the biggest 
gains in total income, This can be seen in the 
next table. People who own their own busi- 
nesses have done second best. Farmers, who 
are often thought to be doing handsomely 
indeed, have been outstripped in the income 
race by employees and businessmen. People 
whose incomes depend upon pensions, insur- 
ance policies, and other relatively fixed re- 
turns such as rent, interest and dividends 
have lagged far behind. 





HOW REAL INCOME HAS CHANGED* 





Percentage Change 


Types of Income 1929 to 1951 





Wages & salaries of employees. 








The Biggest Gains 


Employees have made the biggest gains in 
income, but the term “employees” covers a 
wide assortment of people—from the presi- 
dents of the biggest corporations to factory 
sweepers. How have different groups of em- 
ployees prospered? Some indication is pro-" 
vided by results of a survey of salaries in 
41 corporations made by Arch Patton of 
McKinsey and Company and recently sum- 
marized in the Harvard Business Review. 
This survey showed that between 1939 and 
1950, after adjustment both for higher living 
costs and for higher taxes, factory and office 
employees made modest gains in income 
while management personnel suffered losses 
ranging from 40% to 60%. 

While factory and office workers generally 
have made greater income gains than others, 
their gains have varied greatly from industry 
to industry. During the past five years, for 
example, steel workers’ take-home pay (ad- 
justed for both taxes and price changes) has 
increased by 22%, that of textile workers 
9%, employees of general merchandise stores 
4%, and that of laundry workers not at all. 


What About Organization? 


How have organized workers fared com- 
pared to unorganized workers? There is no 
round-up of facts that makes possible a direct 
comparison between the two. Such evidence 
as there is shows it is indeed an open question 
whether union members have done any better 
than others. Steel workers, for instance, who 
are strongly unionized are among the highly 
paid manufacturing workers. Farm workers 
are generally not unionized, and they work 


in one of the most competitive industries in 
America. 

But farm workers have made income gains 
which far surpass those of steel workers. 
Real wages of farm workers increased 212 
times more than those in the steel industry 
between 1939 and 1952. This fact may prove 
nothing more than that, in a period of infla- 
tion and manpower shortage, the less skilled 
workers whose incomes are ordinarily low 
make the biggest percentage gain in income. 
Further support for this conclusion is found 
in the construction industry where real wages 
of unskilled labor increased 37% between 
1939 and 1952, while those of skilled labor 
increased only 4%. 


Why Most Incomes Are Higher 


Prosperity, who has it? We may conclude 
that workers have been getting much more 
of it lately than managers or property owners, 
that unskilled wage and salary earners have 
made the largest gains, and that income gen- 
erally is much more evenly distributed. 

Where has the money come from to raise 
low bracket incomes? It has come partly 
from an increase in the total naticnal income, 
but partly also from cutting down the share 
received by people in the highest income 
brackets. While the top 5% received 33.5% 
of the income after taxes in 1929, their share 
of income has now been cut about in half. 
For every $11 of increase in income to the 
lower 95% of income receivers, about $7 has 
come from increased production, and about 
$4 by taking that amount from the top 5%. 

Top bracket incomes have now been cut 
so deeply that the possibilities of increasing 
the income of the rest of the people by 
“soaking the rich” have largely disappeared. 
Indeed, if all of the income after taxes of 
everyone earning over $25,000 in 1951 was 
taken away and redistributed among the 
remaining Americans, each person would 
receive only about $65. 

The significance of this revolution in in- 
come distribution is clear. It is that there is 
only one way by which the great mass of us 
Americans can continue to increase our in- 
dividual prosperity. This is by earning the 
increase through more and more efficient 
production. In plotting the economic course 
of the U.S.A. this fact is of decisive con- 
sequence, 
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Modern Safeguards—Brink's for Money, Bailey for Process Materials 


Are Your Process Materials Guarded As Well? 


HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


fie avoid waste of valuable process materials 
and finished products, process rates and condi- 
tions must be accurately measured and controlled. 
That’s where Bailey Meters, Analyzers and Con- 
trollers can help you to improve the efficiency of 
your plant. 

Take flow for instance. Bailey Meter Company offers 
a complete line of flow measuring and controlling 
equipment for applications ranging all the way from 
high pressure steam to low pressure gas. We measure 


flow in pipes, open channels, ducts, furnaces, smelters, 
kilns, ovens, dryers. 

When you call Bailey Meter Company, you get the 
help of years of experience as well as recommenda- 
tions from a wide selection of measuring and con- 
trolling devices. 

Your local Bailey Engineer is as near as your tele- 
phone. He has the experience and the equipment 
necessary to set up an effective guard for your 
process materials, 


BAILEY 


AREA TYPE FLOW METER 


Transmitter goes into 1, 2 or 4 inch 
pipe line like a valve and transmits 


METER 


flow measurements electrically to 


recorder in remote location. 


Measures oil and other clear liquids 
under static pressures 
up to 600 psi. Minimum 
range O #21200 Ib. per 

hour, maximum range 0 to 9600 
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.. + ideal chlorine gas feeder for reduc- 
ing cyanice wastes. Safe, simple, highly 
dependable — Chiorinizer can be easily 
operated by regular plant personnel. 





Here's the APPROVED 
-. SYSTEM for Batch 
Treating Cyanide Wastes 











Pe ee eT et OF Net Ce 


TMENT TANK 


TREATED WASTE 
EFFLUENT 








is automatic, low-cost system 
simplicity itself. li’s the B-I-F 
Industries approved system for 
batch treating cyanide wastes. 
Practical, workable, this system 
represents the combined engi- 
neering knowledge and field ex- 
perience of Builders-Providence, 
Inc., Y%Proportioneers, Inc.%, 
and Omega Machine Company 
— three major suppliers of equip- 
ment for automatic processing, 
flow measurement, and continu- 
ous process control. 


. « « feeds caustic soda for neutralization of 
acid wastes. Gives exact liquid feed required 
— operates virtually without any attention or 
maintenance. 


This and the many other B-I-F Industries approved systems can help you 
solve your waste treatment problem, whether your business involves meat 
packing or metal working, distilling or dye making, pharmaceuticals or fish 
processing. We offer you a complete, “packaged” service — worked out 
in cooperation with your consulting engineer. 


For information about the “package” that’s right for your waste treatment 
problem, write 8-I-F Industries, Dept. TW, 369 Harris Ave., Providence 1, 


Rhode Island. 
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Welded Steé« 


Atlanta 3.. } 
Birmingham 1....... 1510 North Fiftieth St. 
Boston 10 


Chicago 4 
Cleveland 15 





Tanks 


store 
Sulphuric Acid 


Throughout industry today, Horton welded 
steel tanks are “in the center of things”. Those 
shown here were built for the Filtrol Corporation 
at Salt Lake City, Utah and are used to store sul- 
phuric acid, a basic material in Filtrol’s manufac- 
turing process. 

Filtrol Corporation chose Salt Lake City for a 
plant site because the raw materials needed in the 
manufacture of petroleum cracking catalysts can 
be obtained in this area. Being “in the center of 
things” reduces transportation costs. 

Manufacturers choose Horton tanks when they 
need dependable, more profitable storage for cor- 
rosive materials. Horton tanks can be fabricated 


Detroit 26 
Hovana 
Houston 2 


2120 Healey Bidg. 


1005—201 Devonshire St. 
24 McCormick Bldg. 


2220 Midiand Bldg. New York 6 


1503 Lafayette Bidg 


vhs 40 

ee 2103 C&i Life Bldg. 
Los Angeles 17. .1505 General Petroleum Bidg. Tulsa 3 
3318—165 Broadway Bldg. 


The above views show a 225,000-gal. Horton flat-bot- 
tom umbrella roof tank, 40 ft, diam. by 24 ft. at the 
left and a 84,000-gal. Horton flat-bottom umbrella pom 
tank 30 ft. diam. by 16 ft. Both are used to store sul- 
phuric acid at the Filtrol Corporation's Salt Lake City, 
Utah plant. 


from a variety of clad or solid corrosion-resistant 
metals to fit specific requirements, Specialized con- 
struction offers no obstacles to our experienced 
design, fabrication and erection departments. 

We have equipment for stress-relieving and 
x-raying and facilities for pickling and painting 
fabricated material by the Horton phosphoric 
acid process at three of our plants. 

Write our nearest office for quotations on tanks 
built of special metals or carbon steel. There is 
no obligation on your part. 


Philodeighia 3 
San Francisco 4 
Seattle 1.... 


2 Abreu Bidg. 


Washington Dies ha 23% 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
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Widest choice... for engineered instrumentation 





Hie of the thousands of industrial proc- 
esses presents its own peculiar problems of 
measurement and control. Naturally, no 
single instrument can solve all of these varied 
problems. Serious compromises would have 
to be made in performance, convenience, and 
cost. 


The many Honeywell primary elements, in- 
struments, control systems, and final control 
elements constitute a uniquely complete fam- 
ily, covering practically the whole spectrum 
of industrial measurement and control. You 
can be sure that the combination selected 
for your job is recommended without bias, 
and with full consideration for every need of 
the application. 


Included are ElectroniK instruments for in- 
dicating, recording and controlling a host of 
variables, in circular and strip chart models; 
Tel-O-Set miniature indicators, recorders and 
controllers; Pyr-O-Vane millivoltmeter con- 
trollers; square root and linear flow meters; 
thermometers; pressure gauges. Electric and 
pneumatic control systems range from the 
simplest to the most complex, including fully 
automatic program control. Primary elements 
include thermocouples, thermometer bulbs, 
Radiamatic elements, pH assemblies, conduc- 
tivity cells, flow meter bodies and many 
others. For final control elements, there is a 


full range of motorized and diaphragm oper- 
ated valves. Supplementing these are more 
than 7000 different non-indicating devices 
for controlling temperature, pressure, vacu- 
um and other conditions. 


“Building block” approach 


These are the building blocks of measure- 
ment and control. To combine them into 
systems custom-fitted to your process, 
Honeywell offers the know-how gained 
through years of experience in all branches of 
industry. Whether your process calls for a 
single instrument or a complete central con- 
trol panel, you can be sure of getting the peak 
in performance and value. . . and the advan- 
tages of a single responsibility for the entire 
installation . . . when you specify engineered 
instrumentation by Honeywell. 


Engineered 
to Lever 


COMPLETE COVERAGE of industrial requirements for instrumentation is at your command in the Honeywell 
line. Whatever you need to measure or control . . . to any accuracy . . . with any of a variety of special features 
... you'll find Heneywel! instruments offer the most efficient solution. 








‘tos NEW Los Angeles plant of Lever 
Brothers Company utilizes the most modern 
methods for processing raw oils and fats 
into soaps, detergents and _ shortening. 
Prominent among these advanced tech- 
niques is Brown engineered instrumentation 
for every critical process. 


In the manufacture of Spry vegetable 
shortening, for example, Brown instruments 
help to control refining, bleaching, hydro- 
genation and deodorizing at top output and 
efficiency. Companion instruments also 
regulate the saponification, spray drying, 
extrusion and other processes vital to the 
manufacture of toilet soaps, soap powders 
and detergents. Throughout the plant, 
Honeywell controls keep critical variables 
in line with the precision essential to effi- 
cient, high-volume production. 


Whatever your process may be, you can be 
sure of getting from Brown the right instru- 
mentation . . . properly applied. First, be- 
cause the Brown line covers every major 
control requirement of the chemical in- 
dustry. And second, because these instru- 
ments are custom fitted to your application 
by engineers who have thorough experience 
in process control. 


control vital 
Brothers plant 


Our local engineering representative is well 
qualified to recommend instrumentation for 
your processes .. . and he is as near as your 
phone. 

MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4478 Wayne Ave., 
Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Composite Catalog No. 
5000 for a condensed description of the complete Brown line. ‘ 
GAS FLOW to Surf spray tower heaters is recorded by Brown Flow Meter... 
one of many in this plant. At top are Honeywell diaphragm control valves, 


Honeywell 
H Fousts ian Covtiolr 





These fat-splitting tanks 


ended leakage—ended caulking 


... for Southern Cotton Oil Company 


After four years, the Southern Cotton 
Oil Company is still getting excellent 
service from those tanks— but that’s just 
what you would expect of Monel®! 


The Twitchell splitting vessels they 
had used previous to Monel had often 
required attention involving caulking of 
riveted joints and repairing at the seams 
to prevent leakage. 


With the welded Monel tanks they 
have had none of this expensive and 
time-consuming maintenance. 


And there is good reason why they 
are so pleased with their installations. 


In addition to being highly resistant 
to hot corrosives encountered in Twitchell 
splitting, their Monel vessels do not in- 
troduce undesirable metallic contamina- 
tion .-.. an important consideration with 
today’s standards of product purity. 


As a fabricating material, Monel offers 
important mechanical advantages, too. 


Inco Nickel Alloys 


Some of the 24 Monel Twitchell 
splitting vessels installed by the 
Southern Cotton Oil Company. These 
tanks have been in service four years 
and have required minimum main- 
tenance. Approximately 120,000 


pounds of 0.125” sheet Monel was 


used to fabricate the self-supporting 
fat-splitting tanks. 


It is stronger than structural steel, hard, 
tough, yet ductile enough to permit easy 
forming and machining. Monel can be 
joined by soldering, brazing, or welding, 
and welds in Monel are as corrosion- 
resistant as the alloy itself. 


Prominent manufacturers of stearic 
acid, red oil, glycerine and allied chem- 
icals report service records up to eleven 
years for Monel tanks and heating coils. 


Consult your Distributor of Inco 
Nickel Alloys for the latest information 
on their availability from warehouse and 
mill. Remember, too — it always helps 
to anticipate your requirements well in 
advance. 


And for help with problems connected 
with the manufacture and handling of 
fatty acids, remember you can always 
count on Inco’s Technical Service and 
Corrosion Engineering Section. Write 
them today. The International Nickel 
Company, Inc., 67 Wall Street, New 
York 5, N. Y. 


Monel...F&or MINIMUM MAINTENANCE 


THAOE wase 
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One of the Jeffrey 3-roll Belt Idiers, mainstay 
of the Belt Conveyor system. They are rugged 
and built to give years of reliable service. Var- 
ious sizes for the job at hand. 
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THIS JEFFREY BELT CONVEYOR 
Effects Marked Modernization 
In This Large Limestone Plant 


lt conveys crushed limestone (1%”-0") up a 60-foot 
incline at 125 tons per hour. 500-foot center, this con- 
veyor runs at 227 F.P.M.— 30 H. P. motor. Provides con- 
tinuous operation with little maintenance. 

Jeffrey engineers are constantly effecting marked mod- 
ernization of material handling methods in the many fields 
Jeffrey is privileged to serve. It's a story of specialization 

. . of painstaking “care which has constantly attended 
the development of Jeffrey equipment. 

Also on this job are Jeffrey Spiral Conveyors, Bucket 
Elevators, Feeders and allied machinery. Our engineers 
are in a position to help you satisfy each new demand in 
a practical manner. Write today. 





en 
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R-S Simplified Sewage Control System 


This dosing pit control system is located in the Ontario-Upland, California, sewage 
treatment plant. In continuous operation day and night for over two and one-half years, it 


shows the tandem cycling of the valves which occurs every four minutes. 


The system consists of four twenty-four inch heavy duty R-S Valves operated by a single 
water cylinder through cross linkage. While the far pit is filling through valve (A), the 
near pit is draining through valve (B) and discharging through the spray nozzles. As soon 
as the far pit is full, the float control will actuate the water cylinder by means of air operated 
three way valves, thus draining the pit and filling the near pit at the same time. Handwheel 


operation is provided for emergency use. 


Rugged construction with minimum friction means long life and trouble-free operation 


for R-S Valves. 


Consult your local R-S Valve Engineers, or write direct. 


R-S PRODUCTS CORPORATION « 4600 Germantown Ave., Philadelphia 44, Pa. 
An S. Morgun Smith Company Subsidiary 
DISTRICT OFFICES IN PRINCIPAL CITIES 


eencnaanannasccsosns 
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Acids can’t eat away your 
PYREX® GLASS processing equipment 


Dollar for dollar, no other material has the all-around 
corrosion resistance of Pyrex brand glass No. 7740. Its 
exceptional mechanical and thermal properties make it 
ideal for coolers, condensers, fractionating columns, piping 
and other processing equipment. 

What's more, the chemical stability of this Pyrex glass 
provides positive protection against contamination of 
pharmaceutical and other sensitive products. Transparency 
permits you to keep an eye on processes—spot defects at a 
glance. Easy cleaning, another important advantage, re- 
sults from the hard, smooth surface of glass. 

These are only some of the more important reasons why 
Pyrex brand glass pipe, cascade coolers, fractionating col- 
umns and other processing equipment pay for themselves 
many times over. Ic will pay you to check with Corning. 


Good throughput with Pyrex® Columns 


} You get unusual advantages in solving fractionating and 
| absorption problems with Pyrex brand glass fraction- 
ating columns, Corrosion resistance assures long service 
life, low replacement costs. Transparency permits you 
to observe flow and performance at any stage. Exception- 
al physical and thermal durability minimize breakage 
hazards. 
Pyrex® Cascade Coolers give you two Available in 4” and 6” sizes with any number of 
important advantages plates, PYREX fractionating columns have a throughput 
The over-all corrosion resistance of PyREX brand cas- of 20 to 25 gallons per hour. Gas and liquid samples 
cade coolers offers you two distinct advantages. First, it may be taken at any time without disturbing operation. 
prevents chemical attack inside the tubes—thus increas- Get full information on PyREx fractionating columns 
ing service life. Second, it permits the use of low-cost and standard packed columns by sending for Data Sheets. 
river or sea water as a coolant. 
Low in first cost per BTU transferred, cascade coolers 
add further economy because the hard, smooth surface Corning Glass Works 
of glass limits scale build-up, reduces fouling. Dept. CE-1, Corning, N. Y. 
Highly versatile, they can be mounted on floor, wall, Please send me: 
or ceiling to conserve space. Shipped complete, a multi- C) Bulletin PE-8, PYREX brand Cascade Coolers. 
tube unit can be quickly assembled by your own men. [] Data Sheets for PYREX brand Fractionating and Packed Columns. 
For heat transfer nomographs, tables and description Name 
of Pyrex cascade coolers, send for Bulletin PE-8. Title.... 
Company. 
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mazingly Simple 


directly ... accurately ... continuously 


Now you can measure or control the humidity of air 
or process gases with simplicity and accuracy never 
before obtainable! 


An entirely new-type humidity-sensitive element, 
the exclusive Foxboro Dewcel", opens many new 
possibilities for product improvement in industry. 
Coupled with a Foxboro Recorder or Controller, the 
Dewcel offers these outstanding advantages: 


1. Direct recording in dew point temperature, at exist 
ing pressure. 
2. Wide working range even operates at sub-zero 
temperatures. 
. Neither adds nor removes water from atmosphere. 
. No water box or circulation of air required 
. Simplicity that eliminates maintenance. 
6. High sustained accuracy. 
7. 


Initial and operatina economy. 


Investigate Foxboro Dew Point Control for your 
process. In successful use in nuclear fission, pharma- 
ceutical, food and chemical plants, distilleries, photo 
film production, drying and storage operations. Write 
for Bulletin 407. The Foxboro Company, 361 Neponset 
Ave., Foxboro, Mass., U.S.A. 


HOW THE 


DEWCEL*® 
WORKS 


The Dewcel element is a thermometer bulb 
(liquid-filled or electric-resistance type) jacketed 
with lithium-chloride-impregnated woven glass 
tape. Over this are wound two. spaced gold or 
silver wires connected to an AC source. The 
lithium chloride absorbs moisture, allowing cur- 
rent to flow, generating heat, and raising the 
temperature. Equilibrium temperature is reached 
when vapor-pressure of the moist salt exactly 
balances that of the surrounding air or gas. The 
System translates this temperature into direct 
readings of dew point, 

Thus, Foxboro Dew Point Instruments give 
direct readings or control of dew point from 
—50°F. to 142°F. at working temperatures from 
—40°F. to 220°F, Readings easily converted to 


absolute or relative humidity. 
*Trade Mark 
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‘INSTRUMENTS 


IN THE UNITED STATES CANADA, AND ENGLAND 
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THE RECORD TELLS THE STORY! 


In the five years 1947 through 1951, Bethlehem’s ship yards repaired and 
converted a total of 21,926 vessels, an average of 4,325 ships per year. 

Many of these jobs were routine, such as voyage repairs and annual dry 
docking. But some were unusual, including the lengthening and converting 
of a Victory ship into a Great Lakes ore carrier, and the conversion of tankers 
to chemical carriers. 

These jobs embraced the entire range of ship-repair work, covered almost 
every type of water-borne craft and involved vessels of virtually every flag 
on the high seas today. 

All these jobs, no matter how large or how small, how complex or how 
simple, received the same diligent attention. All were completed with speed, 
efficiency and economy—the keystone of service in all Bethlehem yards. 

That is the reason why Bethlehem is the world’s outstanding ship-repair 
organization. That is the reason why 21,926 ships were sent into Bethlehem 
yards in the last five years. That is the reason why shipowners who demand 


dependable ship repairs specify: “Repairs by Bethlehem.” 
SHIPBUILDERS SHIP REPAIRERS 
BETHLEHEM STEEL COMPANY 
Shiptuilding Division 


General Offices: 25 Broadway, New York 4, N. Y. 


On the Pacific Coast shipbuilding and ship repairing are performed by the Shipbuilding Division of 
Bethlehem Pacific Coast Stee! Corporation 
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SHIP-REPAIR YARDS 
Boston Harbor 
Baltimore Harbor 
Los Angeles Harbor 
New York Harbor 
Beaumont, Texas 


San Francisco Harbor: 


SHIPBUILDING YARDS 
Quincy, Mass. 
Sparrows Point, Md. 
Terminal Island, Calif. 
Staten Island, N. Y. 
Beaumont, Texas 


San Francisco, Calif. 
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To handle the big Willow Island plant expansion, When the plant is expanded, the new substations will 
American Cyanamid spotted 10 power substations also be connected into the “secondary network”. This 
throughout the manufacturing area. When new buildings improves system capacity and reliability because sub- 
are added, new substations will be installed without stations share the load. If you want benefits like these, 
interfering with production in the existing buildings. have Westinghouse help plan your next power system. 








Here’s a Power System that provides 
for wide plant expansion 


American Cyanamid’s new plant at Willow Island, West Va., has 
only five manufacturing buildings now, but future plans call for 
many more. The problem here was planning a power system 
that would be highly dependable and efficient today . . . and 
still provide for all this future expansion. 


Westinghouse and American Cyanamid engineers 
worked out a system 


The answer was in providing a system of power centers that 
could be quickly and easily expanded into a “secondary 
network” power system as the plant grew. 


Network system design prevents power outages 


This plant can’t take chances on a power failure and this 
network system gives them exceptional reliability. If there’s 
trouble on any feeder, they can switch to another. If any 
substation should go out, its building is automatically served 
by the other substations through the cross connections. For 
more insurance, each substation has twin transformers and if 
one needs service, the other handles the load. 


Call Westinghouse early on your next project 


Careful planning can give you advantages like these when you're 
building, expanding or modernizing your process plant. We 
would like to help you do this planning. Call in Westinghouse 
early on your next project. Westinghouse Electric Corp., 
Box 868, Pittsburgh 30, Pennsylvania, J-94905 
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Butler 
Buildings 


Butler Buildings give you the answer right 
». . for plant expansion and new construction of 
processing, packaging or storage facilities. Butler 
Buildings (with galvanized or aluminum cover- 


ing) go up in days instead of weeks. 





Proved in use—chemical companies throughout 





the country benefit by using low cost, durable 
Butler Buildings. Pictured above is just one ex- 
ample—a chemical company at Military, Kansas, 
that uses twelve Butler Buildings to protect 15,000 
tons of sacked ammonium nitrate from wind 
and weather. 

Need plant space fast? See your Butler dealer 


soon or mail coupon now! 
ADAPTABILITY of Butler 


Straight Sidewalls...Get All the Space You Pay For 


For prompt reply, address office nearest you! 


Buildings is shown here 







in this chemical processing 


BUTLER MANUFACTURING COMPAN 
7338 E. 13th St., Kansas City 26, Missouri : 
938A Sixth Ave., S.E.,Minneapolis 14, Minnesota | 
Dept. 38A, Richmond, California Ree: 
[-] Send name of my nearest Butler dealer. 

[_] Send information about Butler Buildings for use 

as 


plant installation at 


ee Memphis, Tennessee. 


Name 

Firm 

Address. 

<A EOkemennen® ”  Scwwee 








AT YOUR END OF THE 
COAL ‘CHEMICAL PIPELINE ..; . 


from Sun, Sea and 


a Plastic Ball— 


Fresh Water ! 


Here’s American scientific inge- 
nuity at its bcst . . . a plastic ball 
that makes life-saving fresh water 
from the sun aud the sea. The prin- 
ciple is simple: Solar heat evaporates 
sea water from a black “wick” and 
the distilled vapors condense on the 
cooler inner surface of the sphere. 
But one of the real challenges 
was to produce a vinyl plastic that 
wouldn’t succumb to salt water, heat 
and long storage. That was a joh 
for a good flasticizer, As a basc 
producer we’re continually being called 
upon for plasticizers to meet every 
demand, from low temperature flexi- 
bility in Arctic-bound military coverings to 
high stability in surgical tubing. What- 
ever the challenge, plastics manufacturers 
have learned to count on the uniform high 
quality of Pittsburgh PX Plasticizers ... an 
advantage that accrues from our unique coal-to- 
finished plasticizer production control. This 
same assurance of quality carries right through the 
products of our other integrated divisions . . . 
because we’re basic. 


Wad 4414 


DiButy! Phthalate 
| DilsoOcty! Phthalate DiOctyl Phthalate 
| 


DiButyl Sebacate DilsoOctyl Sebacate 
DiOctyl Sebacate TriCresyl Phosphate 
TetraHydroFurfuryl Oleate 


[ See ° Gomes &%. PITTSBURGH 
f n 
O 


COKE & ‘CHEMICAL co. 


COAL CHEMICALS © AGRICULTURAL CHEMICALS © FINE CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON ©* COKE * CEMENT © PIG IRON 
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A COMBINATION OF 
CORROSION PROBLEMS 
—all solved with ( azpenter materials 


fiviiddivns poetorianginine cmflly 
Mande by Steirllad #20 


The materials handled by this continuous vacuum filter are 

not only corrosive but toxic. The principal corrodent in the filtrate 
is sulphuric acid (PH1). The solutions used for periodic cleaning 
of the filter are nitric acid and potassium permanganate. 


To withstand this combined attack, all parts of the filter 

that come in contact with slurry, cake or filtrate are made from 
Carpenter Stainless #20—sheet, pipe, nipples, electrodes, 
rounds, etc. The hood to contain the gases is made from 
Carpenter stainless sheet, type 316. 


Wherever corrosion is a problem, it will pay you to get in touch 
with your nearby Carpenter Distributor. He can put 

at your disposal our 25 years of experience in providing 
‘materials to withstand corrosion and the necessary 
“know-how” to fabricate them easily. The Carpenter 

Steel Company, Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Stee] Co., Port Washington, N.Y. “CARSTEELCO” 


New 16-Page Book of Technical Data 


For complete information on No. 20 and the jobs it can 
do, write us a note on your company letterhead and 
ask for the new Carpenter Stainless No. 20 book. 


® 


- guaranteed on every shipment 


January 1953—Cuemica ENGINEERING 





vets 


New heat-sealable container for chemicals... 


.--ideal where porosity, product 
breathing, absorption, diffusion, 
infusion and wet strength are needed! 


Amazing heat-sealable visKOn offers a trend in modern 


packaging for all types of products needing a 
| VISKON | IS ECONOMICAL! “breather” container, yet protects and delivers meas- 
Gives top performance where a “breather” ured amounts to the user. VISKON is economical, gives 
type package is required—at little cost. top performance with new outstanding features for 
better consumer acceptance. 
endicscxepllonipe meso : VISKON is made of rayon and cotton fibers bonded with 
wal Sigh, cxvumuine Wik deal Ges cellulose . . . with characteristics ideally suited for 
and jaw pressure. packaging. Heat-sealable visKOn is non-raveling, lint- 
free, odorless, tasteless, non-toxic and completely 
IS STRONG, bURABLE! sanitary. 
Holds its shape, yet is soft and flexible. Has VISKON is furnished in mill rolls, ta or sheets... in 
exceptionally high wet strength. a large selection of weights and grades in either cotton 
or rayon fabric. Whatever your container problem, 
IS NON-TOXIC! investigate VISKON today. Mail coupon below for com- 
It’s tasteless, odor-free, completely sanitary plete information and samples, 


for use as a container. Lint-free and non- 
raveling. ee 


® nonwoven THE VISKING CORPORATION, Dept. CG 


Wi § Kin ee te » Box 72, North Little Rock, Arkansas 
e nm ion @ OGG co. bo 055 Fadi Fa ab ee COVEN ES Bin bueewe dave eos 
fabrics talormation sheet yom 


... another product to fil today’s needs by woven fabrics for tego 
THE VISKING CORPORATION SS Mls Cane Se 


; container. civeekcueeeean 
NORTH LITTLE ROCK, ARKANSAS CO eS iis a Es 
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Lapp rt 


Lapp 


PROCESS “EQUIPMENT 


1EMICA 


























UFC LAD 


SOLID CHEMICAL PORCELAIN 


ARMORED WITH FIBERGLASS- 
REINFORCED PLASTIC 


Now there's mechanical security to go with the 
chemical purity and corrosion-resistance of solid 
Lapp Chemical Porcelain. TUFCLAD armor is 
the answer—multiple layers of strong Fiberglass 
fabric impregnated and bonded to the body with 
an Epoxide resin of high strength and chemical 
resistance. It serves as an insulator against ther- 
mal shock—a cushion to accidental impact. And 
it is itself tough and strong, able to hold operating 
pressures against gross leakage even if porcelain 
is cracked or broken. Provide this protection to 
your persosnel, equipment and product. 

WRITE for description and specifications. 
Lapp Insulator Co., Inc., Process Equipment 
Division, 518 Maple St., Le Roy, N. Y. 


January 1/53—CuemicaL ENGINEERING 





Whatever your requirements in enclosed gear drives, you 
will find the one best suited to your needs in the complete 
Foote Bros. line. 

Here are compact gearmotor and speed reduction units, 
ideal for use on original equipment. Heavy duty worm 
gear drives designed to stand up under tough service. 
Helical gear drives available in capacities of over 1500 h.p. 

The latest in gear-cutting equipment, newest manufac- 
turing techniques, better control of material—all backed 
by nearly a century of experience—assure you high quality 
enclésed gear drives. 

Bulletins are available on drives to meet every need. 
Check the ones you want on the coupon below. 


LINE-O-POWER STRAIGHT-LINE DRIVES 


Economical in original cost and operation. Duti-Rated 
Gears have file-hard tooth surfaces and ductile cores, 
assuring long life. Double or triple reductions, with ratios 
from 5 to 1 up to 238 to 1 and capacity range from 1 up 
to 175 horsepower. 


FOOTE BROS.—LOUIS ALLIS GEARMOTORS 


A compact line of gearmotors in 17 sizes in single, double 
and triple reductions, incorporating Duti-Rated Gears 
that assure long wear life and maximum load-carrying 
capacity. Available with Louis Allis open drip-proof, 
splash-proof, enclosed and explosion-proof motors. 


HYGRADE WORM GEAR DRIVES 


Heavy duty drives with precision worm 
gearing that assures high efficiency and 


FGOTESBRO S. 


Baller Power Tat orin Thwwugh Caller Lean 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard Chicago 9, Illinois 
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DRIVES 4, every 
power TANSTUSSION ) 4. Veh 
need... 


lig. 


load-carrying capacity. Horizontal, vertical and Hytop 
(extended shaft) types. Ratios from 4% to 1 up to 4108 
to 1. Capacities up to 260 horsepower. 


MAXI-POWER HELICAL GEAR DRIVES 


Heavy-duty helical gear drives. Available in single reduc- 
tion units, ratios up to 9.91 to 1; capacities up to 1550 
horsepower; double-reduction units, ratios from 9.32 up 
to 71 to 1, capacities to 1100 horsepower; triple reduction 
units, ratios from 79 up to 360 to 1, capacities up to 420 
horsepower. 


WORM-HELICAL GEAR DRIVES 


Heavy duty vertical drives with horizontal input shafts 
and vertical output shafts—up or down. Ratios from 
approximately 25 to 285 to 1 and a capacity range up to 
128 horsepower. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept CE,4545 South Western Boulevard, Chicago 9, Illinois 
O Bulletin HGB Hygrode Worm Gear Drives 
OC) Bulletin LPB Line-O-Power Straight Line Drives 
© Bulletin MPB Maxi-Power Helical Gear Drives 
O Bulletin GMA Foote Bros—Lovis Aliis Gearmoiors 
0 Bulletin WHA Werm-Helical Gear Drives 


Company 
Address 











How P.H. GLATFELTER COMPANY 














THE WIRE AND ROLLS on this black liquor washer are made 
of Stainless Steel to resist the corrosive effects of the pulp 
and cooking liquor as it comes from the digester. 


ANOTHER USE of Stainless Steel at the P. H. Glatfelter Co., 
Spring Grove, Pa., is this starch mixing tank. The agitator, 
as well as the tank proper, is Stainless Steel. 
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uses Stainless Steel 


fo assure longer 


equipment life and 
a cleaner end product 


@ No matter what pulp process a mill uses, Stain- 
less Steel is almost invariably called on for service 
in the equipment where wear and corrosion con- 
centrate their attack. The flow sheet of the opera- 
tion of the P. H. Glatfelter Co., Spring Grove, Pa. 
—a soda process mill—shows how extensively 
Stainless Steel is used. 

As indicated in red, Stainless Steel is used in 
the black liquor washer, in flat screens, in doctor 
blades on the winding rolls, in transfer pumps and 
chemical mixing tanks. In the bleach plant, the 
chlorinator propellors and washer press rolls are 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


now Stainless Steel, and conveyors and piping are 
being converted to Stainless, 

Plant Engineer N. B. Rohrbaugh accounts for 
this extensive use of Stainless Steel in this way: 
“In addition to the longer life we are getting in 
much of our equipment through Stainless Steel’s 
greater corrosion and wear resistance, Stainless 
Steel also contributes toward a cleaner end prod- 
uct. We are planning to use much more Stainless 
Steel equipment in the near future.” 

One of the Glatfelter Company’s new applica- 
tions of Stainless Steel is in the valves for digester 
liquor lines and relief lines. 

For long life, corrosion resistance and freedom 
from product contamination, you'll find Stainless 
Steel a ‘‘must’’ in many places in your mill. And 
for the finest performance, instruct your equip- 
ment fabricator to use U-S’S Stainless Steel. 


BREAKAGE on this eccentrically-vibrating flat screen was 
eliminated and overall life was extended substantially by 
replacing material previously used with Stainless Steel. 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U’S*S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - 


vem § 7 € OD 
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BILLETS - PIPE 


STAT .£ § 


+ TUBES - WIRE - SPECIAL SECTIONS 
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AUTO-KLEAN'S «§»- Here’s how this strainer 


“NON-STOP” FLUID é "9 8 
FILTRATION STEPS UP combs” itself clean! 


PRODUCTION IN This simple chalk test shows how AUTO-KLEAN's 
CHEMICAL PLANTS} Saer wot estyineraptin of ow 





There’s no need to shut down to 
clean this strainer! 





The Cuno AUTO-KLEAN is the 
only fluid cleaner on the market 
that operates continuously— 
without requiring costly interrup- 
tions in flow and service. Cuno’s 
exclusive ‘‘comb-clean’”’ action 
allows complete cleaning of the 
filter element without stopping 
fluid flow. 

Thus, no loss of production, no 
chance of contaminating the prod- 
uct by exposure while cleaning or 
replacing an element. 

AUTO-KLEAN’s low pressure 
drop permits full-flow operation 
on gravity, low pressure, or suc- 
tion lines—with no loss in operat- 
ing efficiency. AUTO-KLEAN’s com- 

t construction provides this 

ll-flow fluid protection in space 

which would limit ordinary filters 
to by-pass service. 

The low maintenance costs of 
the AUTO-KLEAN save you money, 
for there are no cartridges to 
change. An occasional rotation of 
the handle does a thorough clean- 
ing job(most unitscan be equipped 
with motor-drives for continuous 
wg 

Fixed-space metal discs in this 
modern strainer positively remove 


ORDINARY BLACKBOARD CHALK 
leaves heavy deposit of chalk 
particles on and between discs 
of Cuno AUTO-KLEAN strainer. 


TURNING HANDLE ONE REVOLU- 
TION moves strainer element 
through comb blades, removing 
all traces of chalk from between 
discs. Cuno’s exclusive combing 
operation cleans thoroughly 
—without stopping flow. 


FILTERING AREA 1S COMPLETELY 
CLEAN, restoring full initial ca- 
pacity. All chalk particles and 
dirt fall to bottom of housing 
where they can be drained 


all solids larger than the specified 3 sodicall 
dise spacing—from .0035" up to _ a aan 
062". 
Find out now about Cuno’s 
AUTO-KLEAN—the precision-built 
strainer. A3.2 @ AUTO-KLEAN’s permanent metal filter element is avail- 
able in steel, brass, or stainless steel for long, trouble- 
EA ee ee ne ie ee a noe free service. 
| Cune Engineering Corporation ® AUTO-KLEAN is adaptable to any fluid-flow system. 


Dept. 102A, South Vine Street, Meriden, Conn. ® From acids to tar . . . if you can pump it, Cuno can 


15,000 gallons per minute. 





Please send information on Cuno AUTO-KLEAN filter it. Capacities range from one gallon per hour to 


AUTO-KLEAN (dise-type) > MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) 
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Here's the hook Up 


for valve-killing 


corrosive services... 


To end high valve mortality from corrosive liquids, and to control fluids 
that must be kept free from contamination or discoloration, stainless steel 
is the right metal. But it takes more than metal to make a valve. For 
dependable performance, you need the two-way hookup—Stainless Steel 
and Jenkins time-proved Valve Engineering. 

With the increased demand for processing equipment that resists corro- 
sion, more and more Stainless Steel Valves have been added to the Jenkins 
line. It now includes types and sizes to meet most industrial needs. 

Look for the famous Diamond trade-mark on valves of stainless steel. 
As on any Jenkins Valve, it means extra years of trouble-free service. 





Send for this folder, Form 194, describing the complete | eet 
line of Jenkins Stainless Steel Valves. It contains speci- I | é 
fications and other important data that will help you ons A. 
select the right valves for your plant. Jenkins Bros., 100 piers ) 


Park Ave., New York 17, Jenkins Bros., Ltd., Montreal. % 


bane 


SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS EVERYWHERE 
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LL TIME 
Machine O 
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taunt it nn eh sane 


Nation 
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If it’s for Small Forged Steel Gate 
Valves... then it’s for 


CHAPMAN LIST 960 


Many different jobs . . . but on each one, List 960 gives 
you the same top standard of Chapman Valve per- 
formance. Check the 4 exclusive Chapman features be- 
low .. . and make this your check list in buying a// forged 
steel gate valves from 14” to 2” inclusive. 


Chapman List 960 is manufactured with rising stem, 
either with yoke as shown, or with inside screw... 
and with gasketed or metal-to-metal bonnet joints. 
Pressure range: 2,000 lb. at 100°F. to 380 Ibs. at 
1,000°F. For higher pressures, specify List 990. Have 
you a copy of Catalog No. 10? Write for it today. 








Bedy and yoke are 
forged steel, longer 
lived. 


Stem-and-wedge- 
gate connection is 
extra-strong, to 
protect against 
extra stress, 


Seat-rings of stain- 
less steel are super- 
hardened to cut re- 
poirs and replace- 
ments. 


Gate-faces are Mal- 
comized to 800 Brinell 
to guard against seiz- 
ing or galling. 


Th CHAPMAN VALVE 


MANUFACTURING COMPANY 
Indian Orchard, Mass. 
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5 Lectrodryers at Cadoma, Wyoming 3 Lectrodryers at Wymore, 1 Lectrodryer at Salisbury, Missouri 


DRY air supplied by Lectrodryers* keeps 
automatic controls awake 24 hours a day 


Designers who planned the Platte Pipe Line are taking 
no chances that moisture will get into instrument air 
lines and foul up controls. They feed DRY air to their 
instruments—air dried by Lectrodryers. There'll be no 
water in their lines to cause freeze-ups, form mud and 
rust to clog delicate instrument ports. 

Lectrodryers catch the vaporous moisture which gets 
by aftercoolers, separators and filters. They’re at work 
in petroleum refineries, chemical processing and power 
plants, as well as oil and gas pipe lines, all over the 
world. They’re DRYing compressed air to low dew- 
points, keeping controls functioning properly. 

This type of Lectrodryer is used on the Whether your moisture problem concerns instrument 

Platte Pipe Line; proved dependable air, materials being processed or air in workrooms and 

in many years of service. storage areas, there are Lectrodryers to solve it. Write, 
telling your troubles with unwanted moisture, to 
Pittsburgh Lectrodryer Corporation, 325 32nd Street, 
Pittsburgh 30, Pennsylvania. 


fn England: Biriec, Limited, Tyburn Road, Erdington, Birmingham. 

in Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sydney. 

to France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 

In Belgium: S$. A. Beige Stein et Roubaix, 320 Rus du Moulin, Bressoux-Liege, 


LECTRODRYERS DRY 


wit ACTIVATED ALUMINAS LE <CTROD RYER 


* REGISTERED TRADEMARK U.S. PAT. OFF, 
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Special equipment engineered to solve individua 
problems posed by dusts of all kinds, fly ast 
chemical fumes, gases of any temperature 


aerosols, and other troublesome air pollvents 


In dealing with air contaminants, each individual air cleaning problem 
must be approached with a view to determining what type of collector 
or filter is required to produce maximum results under existing conditions. 
Study and analysis of the character and extent of the polluent is therefore 
imperative in arriving at a satisfactory solution. Mahon dust and fume 
control engineers have, over a period of years, developed and per- 
fected special Wet and Dry Collectors and Fog-Filters which hava 
proved highly successful in coping with all types of industrial air con- 
taminonts—a few are illustrated here . . . they are serving today in 
some of the most difficult and mandatory air cleaning jobs in industry. 
Each installation has been engineered to do the specific job. If you have 
an air pollution problem, regardless of its character, it will pay you to 
call in a Mahon engineer and let him show you what Mahon equipment 
has done with like polluents under conditions comparable to your own. 
See Mahon's Insert in Sweet's Mechanical Industries File for further in- 
formation, or write for Industrial Equipment Catalog A-652. 


THE R. Cc. MAHON COMPANY 
Main Piant and Home Office, Detroit 34, Michigan 


Engineers ond Manufacturers of Dust ond Fume Control Equipment Including Cyclone 
Collectors, Hydro-Foam Collectors, Jet Trap Collectors, Hydro-Filter 
Collectors, and Fog-Filters and Cupola Stack Washers. 


All Mahon Equipment is Erected by Mahon fo Insure Complete Satisfactior 
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Combined for Service and Savings: 








AUTOMATIC CONTROL 








Hagan Engineers have developed automatic con- 
trol equipment and instruments which can be 
assembled into coordinated systems designed to 
meet your particular requirements. For example: 


HAGAN AIR-OPERATED AUTOMATIC CON- 
TROL EQUIPMENT includes pressure measuring 
and control units which may be combined into 
automatic control systems for process industries, 
metallurgical furnaces and steam power plants. 


HAGAN RING BALANCE FLOW METERS are 
the most versatile meters available. Hagan Me- 
ters indicate, record, and integrate one or two 
flow rates. Standard modifications provide for 
pressure and temperature compensation. Ring 
assemblies are available to measure pressure dif- 
ferentials from 20” to 140” WC at static pres- 


sures up to 15,000 psig, and from 40” to 420” 
WC at static pressures to 3,000 psig. 


THE SPECIAL APPLICATIOM DIVISION is 
equipped to design and fabricate force measur- 
ing devices and coordinated control and me- 
tering systems for aeronautical testing facilities, 
and for automotive and process plants. Exam- 
ples include automatic control of simulated 
flight conditions in supersonic wind tunnels and 
altitude test chambers, control systems for gas 
turbines, thrust stands for full power test of 
planes, dynamometer testing and automatic 
batch weighing. 


WRITE, WIRE or PHONE today for informa- 
tion about how Hagan Engineers can help you 
solve your industrial control and instrumenta- 
tion problems. 


HAGAN CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 


HAGAN BUILDING : 7 
HAGAN 


HALL 
BUROMIN 
CALGON 


METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEMS FOR AERONAUTICAL 
AND AUTOMOTIVE TESTING FACILITIES 
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ELLIOTT 
StCan 
| EJECTORS : INDUSTRIAL PROCESS 
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the trainload! | 


SIXTEEN BIG GONDOLAS were needed io convey 


a single order of Elliott steam jet ejectors recently shipped 
for use in a new plant of an important chemical company. All 
these were for big five-stage units, for maintaining 
very low absolute pressures. There are sixteen 

of these big units in this operation, 
making it one of the largest vacuum 


process installations on record. 


Elliott ejectors cover the entire 
range of commercially obtainable 
vacuum, from the single small 
priming ejector to the huge 
multi-stage unit with intercondensers 

as shown on the facing page, which 

can supply absolute pressures ranging 
from .012 in. to about .003 in. mercury. 
Elliott engineers have had broad 

and successful experience in fitting 
ejector installations to specific operating 
conditions and requirements in amount 
of vapors and noncondensable gases 

to be handled. Use this experience, 
without obligation. For full information 
and descriptive bulletins write 

Elliott Company, Jeanette, Pa. 





20Ur 


DIVISION 
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Materials flow diagram shows reason for “No Hands” 


operation at Centlivre. From 


transport to process, grains are handled automatically by Dracco Airstream Conveyor. 


An automatic Dracco Airstream Con- 
veyor system has eliminated all manual 
handling of grain, grits and malt at the 
Centlivre Brewing Corporation in Fort 
Wayne (Indiana) where ‘Old Crown” 
beer is “‘lazy-aged’’ to tasty perfection. 

From incoming transport to cooker, 
the grains in this modern brewery are 
moved by Airstream in a swift, sanitary 
operation. They are (1) unloaded to 
bin storage, (2) conveyed from storage 
to automatic weighing in scale hoppers, 
and (3) transported to the brewing 
process. These are accomplished ac- 
curately and efficiently with a great 


Alwsiiecam.. ESTABLISHED “NO HANDS” PROCESSING AT CENTLIVRE 


reduction in the cost of physical labor 
and its unavoidable errors. 

If you have a handling problem in- 
volving dry granular or powdered 
materials, Dracco techniques and 
Dracco equipment can provide a cost- 
saving solution. Why not call in a 
Dracco engineer today? There is no 
obligation. 


DRACCO CORPORATION 
Harvard Ave. and E. 16th St., Cleveland 5, Ohio 


For further information on handling 
bulk materials with Dracco Airstream 
Conveyors write Dept. C-1, Cleve. 
land 5, Ohio. Ask for Bulletin 529. 


ey 


i Ad C Cc Bee a ye 
Husiitin,.. CONVEYORS * DUST CONTROL EQUIPMENT 
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TYPICAL PROPERTIES USES 


As a chlorinating agent where 


Pour Point below —78°C use of elemental chlorine is 


Boiling Point: decomposes above 40°C not feasible; in chloridizing 
Cle Content certain metallic ores; reagent 
J 2 

Formula: SCl2 in preparation of organic an- 
Sp. Gr., 15.59]15.5°C 

Molecular Weight: 103.0 
Appearance: Brownish red liquid Flash and Fire Point ......... none ber substitutes; reagent for 
with pungent odor drying coatings of ink, paint 


or varnish. 


hydrides, drying oils and rub- 


ETUUUAGUUDRAUEREAUEEEEETOGLAAU EURO EUAEEET GHA UERLEENCEEATEET AERA TAA EU AR EAA AAA AEE 


TYPICAL PROPERTIES USES 


As an intermediate and chlo- 
Pour Point rinating agent in manufacture 
Boiling Point of organic chemicals, sulfur 
dyes, and rubber substitutes; 


Cl2 Content ee 
agent for cold vulcanization 


Formula: $2Cl2 
Molecular Weight: 135.0 nether alles : of rubber products; polymer- 
Aagearanen: Yell oe ns oilidioks Flash and Fire Point .......... none ization catalyst for increas- 


heavy liquid with pungent odor ing viscosity of vegetable oils. 


EESTEESTESEPE TESTS UEVETTOESVE Sees trteei sess ett ee tte eteretrettigy 


For more information on items listed, drop a note 
on your letterhead to Hooker ELECTROCHEMICAL 
Company, 5 Forty-Seventh St., Niagara Falls, N. Y. 





HOOKER ELECTROCHEMICAL COMPANY 





NIAGARA FALLS « CHICAGO + TACOMA + WILMINGTON, CALIF. 
From Ahe Fall of the Earcth 
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This Koppers “‘packaged”’ mechanical or vacuum 
tube power pack is not restricted to an area near 
the precipitator. It can easily be installed in 
any convenient place in the plant. Result: Com- 


pact designs! More flexibility! 





This Koppers exclusive—the bottom drag scraper 
—provides continuous dust removal. Cumber- 
some hoppers are eliminated and dust handling 
is simplified. Result: Lower operating costs! Less 
space requirement! 





Here are two ways Koppers engineers 


simplify precipitator operation for you! 








PERFORMANCE 
GUARANTEED! 


Koppers engineers protect 
your investment in an elec- 
trostatic precipitator by guar- 
anteeing both the recovery or 
gas-cleaning efficiency and the 
residual content left in the gas 
after cleaning. Koppers- Elex 
electrostatic precipitators are 
designed, engineered, fabrica- 
ted, erected and guaranteed 
under one contract by Kop- 
pers Company, Inc. 


Mis. 
KOPPERS 








N ADDITION to high efficiency, Koppers concentrates on 

the practical aspects of electrostatic precipitator design. 
Shown above are just two of the many practical features which 
simplify operation. 


Besides these compact power packs and the continuous dust 
removal features, Koppers-Elex electrostatic precipitators may 
be of the multiple-chamber type. This means one chamber 
may be shut down for inspection or maintenance without stop- 
ping the gas-cleaning action. The dirty gas is simply diverted 
through other chambers where cleaning continues. 


Because rapping is sectionalized, re-entrainment is minimized. 
And because successive collection fields can be separately 
energized, maximum voltage can be applied to each field—with 
higher gas-cleaning efficiency resulting. Pressure drops are 
negligible. 


IF YOU HAVE A GAS-CLEANING PROBLEM, write and out- 
line the details for us to review. There is no obligation. Just 
address your letter to: Koppzrs Company, Inc., Precipitator 
Dept., 211 Scott Street, Baltimore 3, Maryland. 








® 
Negoets-Elea ELECTROSTATIC PRECIPITATORS 


January 1953—CuemicaL ENGINEERING 





ary MIX-MULLER mcdcle 


meet every production schedule 


“ dia?-1/2 bo-=1800 
pon dia, : rpm 
4 cu. ft. capacity 


25 to 30 hp—1800 rpm 
30 cv. ft. 
adjustable 


muller design) 


SIMPSON Mix-Mullers are built in 12 basic models to 
fit practically every mixing requirement. Having a capacity 
range of from 1/10 to 60 cu. ft., each of these models can 
be equipped for mixing under pressure or vacuum — for 
heating or cooling — for mixing corrosive materials — or 
to function as a reaction vessel as well as a mixer. Each 
model incorporates the true mulling principle that has 
proved so successful throughout the chemical process, 
ceramic and food industries —wherever accurate, controlled 

mixing and blending of materials is a 


DO.YOU REALLY KNOW 
WHAT MULLING IS? 


necessity. The simple rugged desigo assures low operating 
and maintenance costs, as well ass» id mixing with a mini- 
mum of horsepower consumptior: per ton of material 


: mixed. The accurate control afforded by batch mixing in 


a Simpson Mix-Muller is readily adapted to continuous 
systems. A complete line of auxiliary processing, handling 
and timing equipment is also available for this purpose. 

FOR PROOF of the ability of Simpson Mix-Mullers to 
do a better, faster job in mulling your material — investi- 
gate our FREE LABORATORY SERVICE. 


—————— 





Mode to measure up when the going is tough! 
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Chapman Casts 
World’s Largest 
Stainless Gate Valve 


9-ton casting produced in 
austenitic chromium-nickel 
stainless steel 


This valve, produced by The Chapman Valve 
Manufacturing Co., Indian Orchard, Mass., for 
the defense effort, is used in corrosive water ser- 
vice. It is stated to be the world’s largest, with an 
overall height of 19 feet, weighing approximately 
18,000 pounds. The rough casting weight was 
approximately 36,000 pounds. 

Cast in low carbon 18-8 chromium-nickel stain- 
less steel, it is one more demonstration that size 
is no limiting factor when you cast parts in stain- 
less steels to provide resistance to corrosion and 
erosion. 

Stainless steel resists attack by nearly all oxi- 
dizing acid conditions. In addition, it helps you 
trim bulk and deadweight without sacrificing 
strength and safety. 

At elevated temperatures, austenitic chromium- 
nickel stainless steels are distinguished by their 
strength and outstanding resistance to oxidation. 
At temperatures down to —320° F. they retain 
their toughness and unusual strength. 

Investigate all the benefits stainless steels can 
give you. Leading stainless steel companies and 
foundries produce nickel-containing stainless 
steels in all commercial forms. A list of sources 
of ‘supply will be furnished on request. 

At the present time, the bulk of the nickel pro- 
duced is being diverted to defense, Through ap- 
plication to the appropriate authorities, nickel is 
obtainable for the production of austenitic stain- 
less steels for many end uses in defense and de- 
fense supporting industries. 


er 


THE INTERNATIONAL NICKEL COMPANY, INC. Sais? 
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DRY BULK-MATERIAL HANDLING 


Airveyor control board with 
indicator lights. Simple push- 
button operation enables one 
man to remote-control two 

i systems from a 


Faller 


If you convey dry, fine or granular material in 
your plant, it can be done more completely, and 
above all, more efficiently by the Airveyor. 


The Airveyor readily adapts itself to the most 
unusual plant layout and building design, because 
the system is not subject to the straight-line limi- 
tations of mechanical conveyors. It conveys 
vertically, horizontally, and around corners at 
rates varying from a hundred pounds to several 
tons a minute ... a complete and dependable 
system for car and ship unloading, as well as in- 
plant distribution. 


Where desirable, a master control board operates 
one or more motorized pipe-line switches, directing 
the flow of material from the desired intake point 
to the required distribution. Lights on the panel 
indicate routing of material, as well as full or 
empty bins. There is no limit as to the number of 
points to be served . . . motorized pipe-line switches 
can be had for vacuum or pressure systems, or a 
combination of both. 


These switches are universal in application and 
move freely at all times; they’re non-stalling, even 
when handling such materials as sugar or salt. 


Investigate this convenient Airveyor method for 
handling dry, fine or granular material. A Fuller 
engineering study (proposal drawings and esti- 
mates) entails no obligation. It’s part of Fuller’s 
service—now in its 26th year—to help you solve 
your material-handling problems, efficiently and 
economically. 


FULLER COMPANY, Catasauqua, Pe. 
120 S. LaSalle St., Chicago 3 
420 Chancery Building, San Francisco 4 


DRY MATERIAL CONVEYING SYSTEMS AND COOLERS— 
COMPRESSORS AND VACUUM PUMPS— 
FEEDERS AND ASSOCIATED EQUIPMENT 
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CHEMICAL ENGINEERING—TJlanuary 1953 


This complete ferrous sulfate recovery 
plant is tubed with ELECTRUNITE 
Pressure Tubes. i ae 


-e- another industry that cuts per-hour 
costs on heat exchangers with Republic 


ELECTRUNITE PRESSURE TUBES 


In this ferrous sulfate recovery plant, for example, evaporators, calandrias, 
dryers, and crystallizers are tubed with ELECTRUNITE Heat Exchanger Tubes. 
Throughout the chemical industries, ELECTRUNITE Pressure Tubes help 
keep dozens of processes on-stream longer between retubings. Production 
schedules are maintained; production costs are kept down. 

ELECTRUNITE Pressure Tubes are uniform in ductility and corrosion 
resistance all-around and end-to-end. Full-normalizing assures clean 
scale-free surfaces. 

Tell us what you process in your heat exchangers, condensers, and dryers. 
We'll gladly tell you which ELECTRUNITE Pressure Tubes, carbon or 
stainless, will do the best job for you. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
224 BAST 131st STREET © CLEVELAND 8, OHIO 


ELECTRUNITE 





Mtustrated—a few of 
many types of Syiphon 
Packless Valves. Sizes 
range from ‘e" to 6”. 
No. 304-NV is especially 
suited for vacuum service, 
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Sylphon Packless Valves 
prevent leakage-in or out 


@ Once Sylphon Packless Valves are 
installed on pipe lines carrying gasoline, 
oil, or other volatile liquids and vapors, 
leakage stops instantly! You and your 
equipment are protected against pos- 
sible fire, explosion or other damage. You 
gain more, too. For these valves prevent 
wastage — provide vacuum protection. 

There’s no packing to leak or replace. 
A rugged, seamless Sylphon metal 
bellows replaces customary packing. 


The bellows eliminates leaks that might 
seep past the stuffing box of even the 
best packed type valve. It seals the 
valve stem against corrosive, dangerous 
or inflammable liquids or gases. 

Many sizes and types made of brass, 
monel, stainless steel, etc. Widely used 
in chemical plants, oil refineries, power 
plants, aboard ships. Ideal as standard 
equipment. Get complete information; 
write for Bulletin AC-813. 


Timparanire nivel ante + Balle Gases 


womenvenaw: FULTON CONTROLS co... KNOXVILLE 4 TENN. 


Canadian Representatives, Darling Brothers, Moatreal 


January 1953—Cwemicat ENGINEERING 








a7 














A HARPER 
SPECIAL... 


CT 


On the equipment you manufacture, a 
special fastening by Harper may improve 
your product—cut costs—speed assembly— 
or simplify maintenance, 


Harper regularly produces hundreds of 
special type fastenings for a wide range of 
products. Qualified engineers and metallur- 
gists, backed by over a quarter century of 
experience, are available to work with you 
on the design and production of fastenings 
engineered to your specific requirements. 








The H. M. Harper Company is also the 
world’s largest exclusive producer of stand- 
ard fastenings made of non-corrosive 
metals and all stainless steels. Over 7,000 
items are regularly carried in stock. Call the 
Harper Branch Office or Distributor nearest 
you. And remember, Harper engineers and 
metallurgists are eager to help you solve 
any tough corrosion problem. 


THE H. M. HARPER COMPANY 
8206 Lehigh Avenue, Morton Grove, Illinois 
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Tap Changer Fastening of 
Copper Used in Transformers 


BRASS - SILICON BRONZE - NAVAL BRONZE - ALUMINUM MONEL - ALL STAINLESS STEELS 


SPECIALISTS IN ALL NON-CORROSIVE METALS 


EVERLASTING FASTENINGS 
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There’s more to CORROSIO 
than meets the eye 


. | | Sometimes VISIBLE...Often HIDDEN...Corrosion Strikes in Every Plant 


This year, the Chemical Industry will pay millions of dollars for needless losses created by cor- 
rosion ...yet much of this corrosion may never be discovered until it’s too late to protect—and time to pay! 

Corrosion is readily detected when it appears as rust layers or failing paint on exposed surfaces. 
But, by far, the major costs of corrosion come from hidden areas—where only minute inspections and 
constant care can prevent costly failures. 







YOU LOSE IN A “WAITING GAME” YOU CAN PREVENT NEEDLESS WASTE 


Don’t wait for rust or other visible signs to appear. Check your plant for corrosion's presence. Double- 
Visible or hidden, corrosion will destroy costly equip- check areas that may be vulnerable to bidden corrosion. If 
ment... halt production ...cause unnecessary mainte- you would like help, an AMERCOAT Field Engineer 
nance shutdowns...and contaminate valuable prod- will gladly assist you in making a 
ucts. Thus, corrosion dips deep into your profits as it thorough analysis. There 9 
creates needless losses totaling thousands of dollars. is no obligation. R gnc A * 


‘nat A 


AMERCOAT CORPORATION 





Specify GLO©/BIS for the finest steel tubes 











Specialized research, engineering and production 
assure uniform high-quality STEEL TUBES 


T Globe, specialization is the keynote. Men, machines, and raw ma- Globe's Physical Testing Laboratory 


terials are all tailored to fit the Globe specialized process. Precision ~~ one of the seven different sesensch 
and testing labs in Giobe’s House of 


checks — and rechecks — at every stage of production insure Globe Tubes Science. 
that meet your exacting specifications. + sien: tines dies aie 
G E STEE 
Be sure! Specify dependable, high-quality Globe Steel Tubes and be AVAILABLE IN: 


certain of getting the finest tubes available. Write for the General Catalog © Stainless Stools —= Glebe seamless ° 
and become acquainted with Globe specialized process. See ee ee aie: bate 


sistant Steels * Alloy Steels * Carbon 
“ Steel * High-Temperature Service Steels * 
GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin Standard and Special Analysis Steels * 


Mechanical and Pressu:e Tubing 
Chicage * Cleveland * Detroit * New Yerk * Houston ¢ St. Louis 
Denver * San Francisco ¢ Glendale, Cal. * Philadelphia 
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WRITE FOR THIS FREE 


a he OF Pe Sh MWe de 
og op HE RE ee Tis, EE laine tei ees 


16 PAGE BOOK... 





This 16 page illustrated booklet describes the major 
activities of The Harshaw Chemical Co. It lists manu- 
factured items and offers booklets which furnish more 
specific information about these Harshaw products. 


THE HARSHAW CHEMICAL COMPANY THE 


1945 East 97(h Street, Cleveland 6, Ohio ( oy. 
Send me a copy of your booklet Starshau 


“Harshaw Chemicals for Industry and Laboratory” 
CH EMICAL 





MY NAME Please Prin ; af 
YNA ( se Print) COMPANY 





CO, NAME 





STREET ADDREss 





city 
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R OF L 
efor Pharmaceutical Needs 


@ for Chemical Processing 
@ for Potable Water Supply 
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RY QUALITY 


eee At Lowest Cost with Cleaver-Brooks 
Compression Stills 


seem water is needed — 
in quantity and quality — a 
Cleaver-Brooks Compression Still 
provides the most effective and the 
most economical method of water 


purification. 


Potable water can be produced 
using a nearby source of brackish 
water or sea water, thus eliminating 
the need for pipe lines, trucking or 
barging facilities from a remote 
water source. 


Cleaver-Brooks Compression Stills at Arrowhead & Puritas Waters, Inc., Los Angeles, Cal. This 
plant is one of the largest compression still installations in the world, producing over 100,000 


gals. of pure water daily. 
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Where potable water is already 
available, but processing require- 
ment demand chemically pure wa- 
ter, a Cleaver-Brooks Compression 
Still provides a USP chemically 
pure, pyrogen free water — far ex- 
ceeding the high standards requir- 
ed for pharmaceutical preparations 
or chemical processing. 


Cleaver-Brooks Compression 
Stills are available in standard size 
from 85 gph to 2800 gph motor, 
engine, or turbine driven. 


Write for latest bulletin, 
“Compression Distillation,” 
Clearer-Brooks Company. 
Dept. K—364 E. Keefe Ave. 

Waukesha, Wis. ; 


Cleaver-Brooks 


Pioneers in the development of 
compression distillation 





and 
Steam Boilers * Oil and Bitumen 
Tank-Cor Heaters * Distillotion 
Equipment * Oil and Gas-Fired 
Conversion Burners 





(Above) Kreelon dryers with 5-H.P. Howell Motors at Wyandotte Chemi- 
cals Corp. (Right) 2-H.P. Howell explosion-proof motors drive tar pumps. 


High demand for new detergent 


calls for uninterrupted production 


Howell Motors on the job in 
Wyandotte’s new Kreelon plant 


The Wyandotte Chemicals Corpo- 
ration’s new synthetic detergent 
and wetting agent, Kreelon*, has 
become so widely accepted that 
steady production is absolutely 
essential to meet the demand. 


Throughout the new Kreelon 


Howell explosion-proof motor 
for hazardous locations. 


82 





plant, special machines of many 
types are in operation constantly. 
And as is often the case in chemi- 
cal plants, the production of these 
machines is kept on schedule by 
the dependable power of Howell 
Motors. 


Shown above are Kreelon 
dryers driven by 5-H.P. totally- 
enclosed, fan-cooled Howell 
Motors. In the same plant, ex- 
plosion-proof motors in various 
sizes drive kerylbenzene, tar and 
caustic pumps. 

Many other manufacturers in 
the chemical and allied fields, too, 





prefer Howell Motors. They like 
Howell’s superior design, preci- 
sion construction and low mainte- 
nance. They like the way these 
motors stand up and deliver 
unfailing power under tough 
conditions. 


If your motor operations de- 
mand this performance, ask the 
Howell representative in your 
city to give you the facts on 
standard and special motors. 
Sizes from 1/6 to 250 H.P.; types 
for every application. You'll get 
immediate help by calling today 
or by writing direct to the 


factory. # Reg. U.S. Pat. Off., Wyandotte Chemicals Corp, 


(i= HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICHIGAN 
Precision-built industrial motors since 1915 


January 1953—CuemicaL ENGINEERING 





Puts squeeze on hydraulic press maintenance... 


@ Shown above is the 1250-ton hydraulic 
press used by the Light Metals Corpora- 
tion of Grand Rapids, Michigan, for ex- 
truding variously shaped sections of 
aluminum. When this press was installed 
recently, officials gave the important 
hydraulic oil job to Stanom Industrial 
Oil. They based that decision on their 
own experience with this outstanding oil. 

That experience covered over four 
years’ use of Stanorm in the hydraulic 
system of a 315-ton extrusion press. 
Sranoit has served continuously in this 
press without being changed or removed 
for oil maintenance. The hydraulic oil 
system has never been cleaned and has 
remained entirely free from deposits and 
varnish. Hydraulic operation has been 
efficient at all times. 

The experience of the Light Metals Cor- 
poration is your assurance of STANOIL’s 
ability to reduce hydraulic system main- 
tenance to a minimum in your plant. This 


STANOIL | 


TRADE MARK 


Industrial Oil 


versatile oil will provide clean, depend- 
able lubrication for such a variety of 
equipment as air compressors, reduction 
gears, and electric motors. The Standard 
Oil lubrication specialists will help you 
make the most effective use of STANOIL. 
Phone him at your local Standard 

Oil (Indiana) office. Or write, 

Standard Oil Company, 910 

S. Michigan Ave., Chi- 

cago 80, Ill. 





What's YOUR 


D. R. Clay, of Standard Oil’s 
Grand Rapids, Michigan, office, is 
the lubrication specialist who has 
helped Light Metals Corporation 
keep maintenance of hydraulic 
units at a minimum through use 
of Stanom. Industrial Oil. 

He is one of many Standard Oil 
specialists located throughout the 
Midwest. These men have the 
practical experience and specia) 
training to handle lubrication 
problems on any type of operation, 

Take advantage of the service 
offered by the lubrication special- 
ist nearest your plant. You can 
contact him easily by phoning 
your local Standard Oil Company 
(Indiana) office. With his help, 
find how many different oils in 
your plant can be replaced by 
Sranom Industrial Oil on such 
applications as: 


Airsompressors . . . no sticking or 
clogging of valves, less oil con- 
sumption in splash or circulating 
systems. 


» « « less wear of 
gears and bearings during fre- 
quent cold starts or prolonged 
high-temperature operetion. 


Steam turbines . . . freedom from 
emulsions and sludge, fewer oil 
changes necessary. 


-»- Tings func- 
tion immediately on starting, 
less bearing wear. 


Systems... one oil 


for a wide vari- 


ety of iobs, 


STANDARD OIL COMPANY(| STANDARD J (indiana) 








CORRUGATED do TRANSITE 


FOR THE FACTORY — 


Because it is practically indestructible, Johns- 
Manville Corrugated Transite is extensively 
used in this plant to provide a durable, trouble- 
free exterior. 


SAN Spomeo nee meen eae 


Pr Siconlisnaihin 


This large barn is typical of the excelient use 
of Johns-Manville Corrugated Transite on 
farms where it helps eliminate the threat of loss 
from fire, destructive rot, and vermin. 


You build economically and quickly with these versaiile 
fireproof and weatherproof asbestos building shee?s 


In the past quarter century, Johns-Manville 
Corrugated Transite has proven an ideal mate- 
rial for roofs and for sidewalls of industrial, 
commercial, institutional and agricultural build- 
ings. Made of asbestos and cement, the large 
sheets are easy to handle, go up quickly with a 
minimum of framing. Practically indestructible, 
Corrugated Transite is fireproof, rotproof, 
weatherproof; needs no paint or special treat- 
ment to preserve it; and can be salvaged and 
re-used if necessary. 

The streamlined corrugations and attractive 


shadow lines of J-M Corrugated Transite have 
great architectural appeal . . . creating a con- 
temporary effect in keeping with today’s grow- 
ing requirements for functional beauty inside as 
well as out. 


Investigate J-M Corrugated Asbestos Transite 
and learn how you can build quickly and easily 
. +. have an attractive, long-lasting, trouble-free 
structure regardless of size or purpose. For com- 
plete details write Johns-Manville, Box 158, 
Dept. CE, New York 16, N.Y. In Canada write 
199 Bay Street, Toronto, Ontario. 


Reg. U.S. Pat. Off. 





EASY TO FASTEN TO STEEL EASY TO SAW EASY TO DRILL EASY TO NAIL TO WOOD 
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GUIDEPOST TO ECONOMY... 


The Lijungstrom operates on 
the continuous regenerative 
counterflow principle. The 
heot transfer surfaces in the 
rotor act as heat accumu- 
lators. As the rotor revolves, 
the heat is transferred from 
the waste gases to the incom- 
ing cold air. 


Every year, the process industries consume hundreds of millions of barrels 
of fuel. Refineries alone, for example, use up more than 200,000,000 barrels 
annually for processing crudes. This vast quantity of fuel represents 
probably the greatest single item in operating expense. If lower costs are 

to be realized, serious thought must be given to heat-conservation equipment. 


The Ljungstrom Air Preheater offers the process industries a chance to 
save as much as 20% of the fuel needed for process work. This fuel saving, 
plus the added benefit of increased production, makes the Ljungstrom 

an eminently practical piece of equipment to be considered wherever 

fuel is burned. 

Check today to see how the Ljungstrom Air Preheater will pay for itself 
in just a few months — and give you impressive savings for years to come. 
Call or write The Air Preheater Corporation for full details. 


Wherever You Burn Fuel, You Need Ljungstrom 


THE AIR PREHEATER CORPORATION 
60 East 42nd Street, New York 17, N. Y. 
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WILLIAMS 


Koller Willa 


Insecticide formulas, pigments and dry colors, barytes, phos- 
phate, limestone—whatever the material, if it has to be finely 
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' = ground, there’s a Williams Roller Mill to do it—faster, for 
—= & 4 merer - production—more accurately and uniformly— 
ty j and at far less cost! 


Automatic and continuous in operation, the Williams also 
dries and grinds simultaneously. Instantly adjustable for 
finenesses of 20 to 400 mesh, even down to micron sizes. 
No built-up cushions of “fines” can impair grinding effi- 
ciency because the constant upward air current carries 
round materials to the air separator which discharges all 
Enished materials and returns only the oversize product to 
the mill for further grinding. 
Feeding rate is automatic and self-adjusting, positive and 
simple in action—Anti-friction roller and ball bearings 
pe dr hd ae gegen pny mgt om te reduce ———- for a gon save oil and put _— 
rotating ne wer into grinding—Take-up for wear is continuous an 
severnete ene ern en ee Nene ecvemtiemiad! sey , 8 ings, Gecesic steel and alloy castings 
guard against wear and breakdowns—These and many other 
outstanding features have made Williams Roller Mills the 
$ EQUIPMENT standard for fine-grinding operations. 


PR, SMUT MCC OE TEReRE TON 2 





| 
5 
— 


HER WILLIAM 
oT 


hate, gy 
esos Tork and virtually WILLIAMS 


materials. COMPLETE 


MILLS PLANTS 
HELIX SOM 0 to 325 mesh, without fans, 

Dust-free fine ble $ feed control. Backed by years of 
i asy materials know-how and experi- 
Will also handle e to operate. ence, Williams can 
without clogging. build any type of ready- 
to-install plant to han- 
die crushing, grinding, 
air separation, sifting, 
conveying and mag- 
netic separation includ- 
WILLIAMS PATENT CRUSHER & PULVERIZER CO. ing storage bins and 


2706 N. 9th ST. * ST. LOUIS 6, MO. electrical equipment. 








y CRUSHERS ——SRINDERS SHREDDER 
OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
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You can’t stop an elephant with a 


sig 


You can’t stop corrosion with ordinary paints... 
it takes BITUMASTIC COATINGS! 


CORROSION can’t be stopped by or- 
dinary paints or conventional pro- 
tective coatings. They can’t protect 
surfaces against the ravages of rust 
for any appreciable length of time. 
But Bitumastic Coatings can! 

FIRST—Unlike maintenance paints, 
Bitumastic® Protective Coatings are 
specially formulated from a coal-tar 
pitch base* that is, for all practical 
purposes, impervious to water. When 
you keep moisture away from an 
exposed surface, you stop corrosion. 


[kopPEns | BITUMASTIC PROTECTIVE COATINGS ( 





FURTHER—Bitumastic Coatings pro- 
vide an extra-tough, extra-thick 
barrier against corrosive elements— 
a barrier that is impenetrable. These 
coatings provide up to 8 times the 
film thickness of conventional paint 
coatings. 

FINALLY—Bitumastic Coatings stop 


corrosion caused by moisture—acid 
fumes—alkaline fumes—corrosive 
soil—salt air—heat. There are 6 
Koppers Coatings—formulated to 
control corrosion of metal and de- 
terioration of concrete. Use coupon 
for full information. 

*Hi-Heat Gray contains a metallic base. 


SEND FOR SET OF FREE BOOKLETS! 


Koppers Com 


Dept. 159-T, Pittsburgh 19, Pa. 


ny, Inc., Tar Products Division 


Please send me, without charge or obligation, complete information on corro- 


sion prevention. 


SOLD THROUGH 
KNDUSTRIAL 
_ DISTRIBUTORS 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 159-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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(Scanning time: 1 min, 45 sec.) 


VICTOR ACIDS ... VERSATILE CHEMICALS 
MAY OFFER POSSIBILITIES TO YOU 


known as... the dependable name in chemicals. 


To the chemist, phosphoric acid, formic acid, 
and oxalic acid are as common as the test tube, 
yet their unique properties inspire new uses 
constantly. Present uses of these versatile Victor 
acids are almost endless, as are the many differ- 
ent advantages they provide. Consider once 
again their properties described on the following 
page. In them you may see an opportunity of 
application and the solution to an important 
product or process problem. Victor’s technical 
and research staff will willingly help you explore 
that possibility. Experimental samples of these 
Victor acids are available. Mail the coupon. 


MEW VICTOR ACIDS MAY BE CHEMICALS YOU SEEK 


The new Victor Acids described on the next 
page are offered for your evaluation. The 
unusual properties of Victor Carbamide Phos- 
phoric Acid, Borophosphoric Acid, and Formic 
Acid, Anhydrous, indicate usefulness in many 
applications. These new Victor chemicals may 
be what you’ve been looking for and could be 
the key to a worthwhile development for your 
company. Mail the coupon for experimental 
samples. 


WRCTOR ... THE DEPENDABLE SOURCE OF SUPPLY 


Users of phosphates, phosphorus compounds, 
formates and oxalates gain a big advantage by 
choosing Victor as a source of supply. Victor is 


VICTOR CHEMICAL WORKS 
141 West Jackson Boulevard, Chicago 4, lilinois 


Please send without cost or obligation: 
[-] Semple of Phosphoric Acid [_] Sample of Formic Acié 


(7) Phosphoric Acid Cc) Hones 


Sample of Borophosphoric 
Acid 


C} Sample of Oxolic Acid 
C} Copy of New Research Folder 








This is especially true of Victor service. 

If the regular delivery of chemicals is essential 
to your production, consider this: Victor is the 
only producer in the industry with 3 elemental 
phosphorus plants and 4 processing plants to 
serve you. Victor’s multiple sources of power, 
labor, raw materials, and transportation insure 
dependability of supply for you. Then, too, 
Victor’s plants are strategically located from 
coast to coast to serve you better and offer even 
greater security of supply. 

Remember Victor’s multiple plant facilities 
and ‘nationwide service when selecting your 
source of supply. Remember Victor . . . the 
dependable name in chemicals. 


BRING YOUR PRODUCT PROBLEM TO VICTOR 


Victor has specialized in the development and 
manufacture of phosphates and phosphorus 
compounds for 54 years. You can benefit from 
this experience and the knowledge gained. If 
you have a product or process problem, bring 
it to Victor. Our technical and research staff 
will be pleased to work with you. 


NEW FOLDER ON VICTOR RESEARCH CHEMICALS AVAILABLE 


ee eee ee ee 


NAME 


COMPANY 


A new folder which describes 45 Victor research 
chemicals is available. Technical information 
and suggested uses are given. Mail the coupon 
now for your copy. 











ZONE |, Menten 





(Fill in and attach to company letterhead) 


een | 
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IMPORTANT PROPERTIES OF 


j.\T OGG i Bp we 


Vic TOR 


PHOSPHORIC ACID 
H;PO, 
Phosphoric acid is a clear, colorless, sparkling liquid. 
All grades meet the requirements of the Federal and 
State Pure Food Laws. 
Concentrations: 75% 

80% 

85% N.F. 


USES: Manufacture of yeast, sugar, soft drinks, imi- 
tation jellies, gelatin, pharmaceuticals; rustproofing, 
engraving, railroad car cleaning, refining oil and 
gasoline, preserving silage; weighting silk, dyeing 
textiles; chemical polishing and _ electro-polishing 
metals, bright-dip baths for aluminum; manufacture 
of phosphates, dental cements, glue, ceramics, glass, 
metal treating compounds, explosives, fertilizers. 


CARBAMIDE PHOSPHORIC ACID 

CO(NH;)2 . H3PO4 

White rhombic crystals. Mol. Wt. 158. Very soluble 
in water and alcohol. In solution it is essentially 
carbamide and phosphoric acid, and is therefore a 
convenient solid form of phosphoric acid. 


USES: An efficient catalyst for acid setting resins. 
It is recommended where a solid form of phosphoric 
acid is desired, and is useful in flameproofing com- 
positions, in cleaning compounds, and as a general 
acidulant. 


BOROPHOSPHORIC ACID 

BPO, . H,O0 

Melting point, decomposes. Density, 1.873. A white, 
water soluble, crystalline, nonhygroscopic solid. Igni- 
tion loss, 18.5%. pH of 1% solution, 2.0. Total 
acidity when dissolved in water is equal to 79%, 
calculated as orthophosphoric acid. This also includes 
acidity due to the presence of the boric acid. 


USES: This compound is recommended’ where a 
solid non-hygroscopic acid is desired. Not recom- 


mended for food applications. Availability: Semi- 
commercial quantities. 


Dependable nume in 
¢ 


for 54 Years — 
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HCOOH 


Formic acid is a fuming, colorless, corrosive liquid 
that evaporates completely on exposure to the air. 
It has a characteristic pungent, penetrating odor, 
and is milder than muriatic or sulphuric acid; con- 
siderably more active than acetic acid. pH of 1% 
solution approximately 2.15. Concentrations: 85% 
and 90% . 


USES: Tanning, acidifying dye-baths, souring in 
laundries, plating baths; manufacturing formates, 
fumigants, insecticides, pharmaceuticals, antibiotics, 
refrigerants, solvents for perfumes, lacquer; wire 
stripping compounds. 


HCOOH 

Mol. Wt. 46. A clear, water-white, volatile, hyzro- 
scopic liquid. Freezing point 8.4°C. Boiling point 
100. 75°C, at 760 mm. Specific gravity 20/4°C., 1.2196. 
Refractive Index np” 1.3714. 


USES: Special purpose solvent, catalyst in organic 
synthesis. Availability: Research samples and experi- 
mental lots by arrangement. Caution—Harmful to 
skin and other tissues. 


(COOH), . 2H,0 


Oxalic acid is a brilliant, transparent, colorless, 
crystalline material. 

Typical quality: Assay (min.) 99.8% (COOH);.2H,0 

SO; (max.) 0.05% 

Solubility: 12.5 parts in 100 parts of water at 25°C. 
Oxalic acid, anhydrous, is also available on special 
order. This material is a chalky white solid, soluble 
in water. 


Typical analysis: (COOH), 99.25% 


USES: Radiator cleaning compounds, leather proc- 
essing, bleaching of straw, wood, cotton linters; 
laundry sour for discharging bleach and removing 
iron stains; washing coal; removing rust stains from 
marble; manufacture of metal polishes, blueprints, 
dyes, bluing; purifying compound and precipitating 
agent; analytical reagent; reclaiming colored candles; 
ink and rust remover; purifying rosin; cleaning rail- 
road cars. 


VICTGR CHEMICAL WORKS 
141 West Jackson Boulevard, Chicago 4, lilinois 


A. R. Maas Chemical Co., Division 
4570 Ardine Street, South Gate, Calif. 





Have you a tougher pumping job than this? 


vapor bind—and of course that’s LaBour. (Notice 


These pumps — regular La Bour Type BGM with 
the housings sealed and equipped with expiosion- 
proof motors — are handling alcohol-acetone mix- 
tures under a 13 foot suction lift and against an 


&5 foot head. The presence of this solvent would’ 


make packing lubrication extremely difficult — 
but all LaBour Type G pumps are packingless, 
so there’s no problem at all. 

The volatility of the alcohol-acetone solution 
demands a truly self-priming pump that cannot 


the sunshades to keep off hot rays which would 
induce greater vaporization.) The housings are 
sealed and vented through pipes and air-release 
valves on account of the fire hazard. 

Here is another instance that proves LaBour 
pumps are the answer to the tough pumping jobs. 
That’s why they can be counted on for dependable 
service on any job. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


LaBOUR 


THE LaBOUR COMPANY, INC. 


« Elkhart, indiana, U.S.A. 
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Established 1888 


GEAR 
SPEED 
CERS 


[ ELLIPTOID CROWNED) TOOTH Multiple tooth engage- 
EXAGGERATED TO ILLUSTRATE 


PRINCIPLE INVOLVED ent, low tooth stresses, 


GEAR igitoid), equally bal- 
SPEED | and revolving in 
REDUCER direction, quiet 
op@ration, long gear life, 

highest efficiency. 


alogs are available contain- 
g complete engineering data. 


MOTORIZED a 
REDUCER 


MOTOR REDUCER 
A Packaged Unit 


D.O.JAMES cear manuractuRING CO. 


1140 WEST MONROE STREET * CHICAGO 7, ILLINOIS 
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COE) ENGINEERING REPORTS: 


<— 


POWER for Diamond Alkali’s Gulf Coast chlorine plant is three G-E 10,000-kw turbine-generators (one shown). Long, re- 
produced economically as a by-product of process steam by liable service distinguishes G-E turbines in chemical industry- 


Engineered power system is key 


4 


' 


COMPLETE RECTIFIER SYSTEM supplied and co ordinated by excitation cubicles, rectifier tanks, and anode breakers. The 
General Electric includes (left to right) cathode breakers, 12 rectifiers shown each contain 12 ignitron tanks. 
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CONTINUITY OF SERVICE is increased by a synchronizing-bus voltage power. These 4 G-E 13.8-kv switchgear units are 
system and secondary selective arrangement to provide low- grouped outside the turbine building to shorten cable runs. 


to chlorine plant’s high output 


Diamond Alkali installs engineered system 
to help maintain 920-ton daily output 


In its Gulf Coast plant near Houston, Texas, Diamond 
Alkali produces 920 tons per day of caustic soda and 
liquid chlorine. Because of the large amounts of process 
steam required—-which can also be used to generate 
power as a by-product—they made use of the help 
offered by G-E application engineers in applying the 
equipment needed for an addition to their power system. 
Result: G-E turbine-generators develop low cost 
plant power as a by-product of needed process steam. 
Additional power is purchased from the local electric util- 
ity. G-E metal-clad switchgear units and synchronizing 
bus system assure power continuity for essential loads. 
G-E control equipment for power house and rectifier 
room is grouped together to save manpower and to 
provide centralized control. A complete G-E rectifier 
system provides continuous d-c power for cell lines. et, 
Whatever your chemical plant’s power-system needs, : a 
an experienced G-E application engineer can help you a: Pg 
meet them efficiently, economically. For more infor- CENTRALIZED CONTROL of both the turbine- 
mation, contact your nearest G-E Apparatus Sales and of the rectifiers (right) in one Soetion pose het: 
Office. General Electric Co., Schenectady 5, N. Y. «2-0 of operators to supervise the plant’s entire power system. 





Engineered Electrical Systems for Chemical Plants 


GENERAL @@ ELECTRIC 
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Does 


and GO”’ 


SEPARATION . .. 


— 


Why Buy 
DE LAVAL? 


For 70 years, De Laval has 
never compromised with qual- 
ity. De Laval machines are 
built to apply centrifugal 
force to the solution of a 
probiem in the most efficient 
manner. Many De Laval ma- 
chines remain in useful ser- 
vice after 20, 25 or even more 
years. 


De Laval quality pays — 
both in long life and in better 


... Slow down your 


PROCESSING? 


The flow of a chemical or food process must be continuous 
if it is to be profitable. De Laval centrifugal machines speed 
up a process by removing the bottlenecks that inferior 
methods of separation or clarification can cause. These 
machines take lost motion out of (1) liquid-liquid (2) liquid- 
solid or liquid-solid-and-liquid separations by making each 
continuous by means of centrifugal force. 


Sometimes De Laval centrifuges will reduce a separation 
process that once took minutes to a few seconds. More- 
over, in making a separation continuously, these machines 
frequently make a cleaner separation than could be effected 
by stop-and-go methods. 


De Laval centrifugals come in many different types and 
sizes to enable each application for centrifugal force to be 
met exactly. In writing for information, outline your 
general problem to De Laval engineers. 





THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


MAKES SEPARATION 
AND CLARIFICATION 


CONTINUOUS 


January 1953—-CuemicaL ENGINEERING 


= 











L 











How to Shop For Extra Productivity 


If you feel the output of your plant 
could be increased, you may be inter- 
ested in what a company we know did. 
Their process probably differs from 
yours. But the way the problem was 
approached applies. 

This company wanted economical 
drying of sodium chloride from a mois- 
ture content of 5% down to .01%. Pro- 
tection of product purity was a must. 
The answer, in their case, was 3 con- 
tinuous-flow, rotary-type driers of 
nickel-clad steel with solid nickel baf- 
fles. The driers are internally heated to 
320° C. by four burners using natural 
gas. Ring gears rotating the drums are 
spring-mounted to relieve load and wear 
on teeth. Nickel working surfaces and 
parts protect the product from metallic 
contamination, and the equipment from 
corrosion and abrasion. 

Rapid, economical drying resulted — 


60 tons of salt per drier per 22-hour day. 
Seeing this performance, this company 
ordered a battery of 3 more driers to 
bring its total to six. 

Can more dollars be squeezed out of 
your throughputs? This company did 
it through combined planning by the 
engineering staffs of progressive Equip- 
ment Builders, process engineers, de- 
signers and materials suppliers. Such 
builders turn to Lukens regularly for 
its knowledge of materials and its wide 
range of low-cost clad steels. 

Even with new equipment hard to 
get, these builders can often recondition 
what you have for better, more profit- 
able use. Would you like 
their names? Write us 
today explaining your 
need. Manager, Market- 
ing Service, 400 Lukens 
Bidg., Coatesville, Pa. 


LUKENS STEEL COMPANY 


WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PLATE - PLATE SHAPES + HEADS + CLAD STEELS 
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A CONTINUOUS INFRAR 





THAT IS REALLY 


ctable...flexible...fast 


Check These Ranges and Performance Facts! 


PERFORMANCE DATA 


Ina ee application, the L&N Infrared Gas Analyzer 
is used to measure COe in nitrogen. Here are the re- 
—_ ge over the extremely narrow range of 0 to 
p 2. 
Stability ..... +0.002% CO» 
Sensitivity ....+0.0004% COz 
Readability ...Within 0.001% CO: 


RANGES 


The L&N Infrared Gas Analyzer can be calibrated for 
many different compounds and ranges. For purposes 
of illustration, however, ihe table below lists only the 
ranges available for the measurement-of SOx, CH:, CO», 
or CO in nitrogen. 





RANGES 
Beginning at Zero Where Range Starts 
Minimum | Maximum Above Zero 
0 to 0.08% | 0to 10% | Span of at least 10% 
0to 0.15% | 0t0 10% | between 10% and 50% 
0 to 0.08% | 0to5% Span of at least 15% 
CO | 0t0 0.2% 0 to 8% between 5% and 50% 
































poo ere ee eee, 


LEEDS & NORTHRUP 
4916 Stenton Ave., Phila. 44, Pa. 


Please send your data and specification sheets 
or the new L&N Infrared Gas Analyzer. 


= By understand vou have a pictorial demonstrator 
ich shows clearly how the L&N Analyzer works 
and how it can be for many different measure- 
ments. I would like to see this presentation. 


Name 

















Address 
Jn. AdNDWH-9102) | 


| caelieenelieen ieeedliemesiteneetitmetnmeadtimetimetionntimtadtiamtettedtiiomestinant 
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Measures one gas compound in a plant stream mixture! 


@ Here’s the L&N Infrared Gas Analyzer . . . perfected after five years of 
exacting tests in chemical and petroleum plants across America. Now, a 
selected gas compound can be measured by means of a continuous analyzer 
that is really stable, flexible and fast. Here’s permanent 7-day stability. Here’s 
the flexibility of a range-changing dial. Here’s a measuring speed of only a 
few seconds, 

This new L&N Infrared Gas Analyzer also provides high measuring dis- 
crimination. It.is so designed that it measures radiation absorbed only by the 
selected gas compound. Here’s how! Compounds in the continuously-flowing 
gas stream absorb portions of radiation passing through a sample cell. The 
radiation absorbed by the background gases either cancels out automati- 
cally or is blanketed by a filter cell, eliminating the effect of any interfering 
compounds. The L&N Analyzer then compares the remaining radiation 
against a radiation “reference.” The difference represents only the absorption 
of the selected gas compound. A differential thermopile . . . possibly the most 
accurate type of radiation detector . . . produces a proportional emf. An 
extremely sensitive Speedomax records the % concentration of the compound. 

Here’s why measurements are so stable! Voltage at the infrared source 
is regulated within 0.1% to assure a constant amount of transmitted radiation. 
Only one beam of radiation passes through the sample cell to minimize dis- 
persion. Cells containing sensitizing gases are permanently sealed against 
leakage. Furthermore, the d-c thermopile provides inherently high stability. 

Then, consider the flexibility of the L&N Analyzer! A turn of a dial is 
all that’s needed to change ranges. One design of analyzer cell column handles 
all measurements. This design permits various lengths of cells to be used for 
maximum sensitivity. It's only necessary to slide a bracket and insert the 
desired sample or filter cell. The L&N equipment also offers flexibility of 
choice. It can be supplied calibrated or uncalibrated . . . for single or mul- 
tiple-point recording . . . for electric or pneumatic control . . . with ex- 
plosion-resistant or standard housings . . . with automatic or manual gas 
standardization. 

Real measuring speed is still another feature! The thermopile responds 
immediately to all concentration changes. As a result, the L&N Analyzer 
first shows a change in only 3 seconds . . . records 90% of the change in 
10 seconds. 

The L&N Infrared Gas Analyzer is ready to go to work at your plant 
now. Send the coupon today for the kind of information you want. 


lnstruments 


- 


tic controls, fy es 





January 1953—CnemicaL ENGINEERING 








PRECISION RUGGEDNESS OF MIDVALE PRESSURE VESSELS 
OFFER UNFAILING SERVICE...INCREASED PRODUCTION 


Small vessels to withstand extra high pressures, or one of the largest 
forged steel high pressure vessels as shown below . . . Midvale. makes 
them all. 


Precision control from the melting of the steel to the final machining is 
one of the secrets of the dependable service in every Midvale, pressure 
vessel. Close cooperation of Midvale engineers in designing and building 
assures satisfactory operation of the finished vessel. That’s why leaders 
in the chemical, refining and processing industries specify Midvale for 
pressure vessels. 


Whatever your specifications you'll find Midvale’s skilled craftsmen with 
their modern facilities and years of experience can build to your design 
or specification one piece hollow forged bodies of carbon, alloy or 
stainless steel. 


THE MIDVALE COMPANY 


NICETOWN ePHILADELPHIA 40, PENNA. 
Offices: New York, Chicago, Pittsburgh 
Washington, Cleveland, San Francisco 


MIDVALE 


Custom Steel lakers to Guduity 


PRODUCERS OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT oe CASTINGS 
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PENBERTHY c/e7 Pumps 


(EJECTORS @e EDUCTORS e EXHAUSTERS e SYPHONS) 


te Transfer and Mix Fluids 


Ubi ieee So Alin lain Nad den dian. vnc oe outer 
pressure to pump (or mix) fluids that can include solids in suspension. 
t pumps have no moving parts, need no lubrication, have no packing 
lands, are practically noiseless. They are low in initial cost and 
installation cost . .. compact in size and trouble-free. Penberthy offers « 
Be ee re cya ce 











WRITE FOR 


aoe BULLETIN 


OTHER PENBERTHY PRODUCTS 


PENBERTHY TRANSPARENT 
LIQUID LEVEL GAGE—Used to 
observe color and density of liquids 
under high pressures and/or tempera- 
tures. Exceptionally sturdy construction 
—liquid chamber machined from solid 
block of metal. Ask for Catalog 35. 


PENBERTHY REFLEX LIQUID b PENBERTHY 


LEVEL GAGE—Empty space (or steam 

space) shows white and liquid shows black a INJECTOR COMPANY 
by vistue of a simple, unvariable optical 

principle. Accurate reading as far as you can i DIVISION OF THE 

distinguish black and white, Write for aa ° BUFFALO-ECLIPSE CORPORATION 


Catalog 35 
* Detroit 2, Michigan 


PENBERTHY AUTOMATIC IN- — Established 1886 

JECTOR—Will supply feed water to boiler at A . 

minimum cost. Quickly, easily instalted, reliable . 

< ~S eaprae rpmnss mezgsteme Ask for f Canadian Plant—Windsor, Ontario 
4731 : 
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Your 


for Outdoor 
Installations 


Best Motor Buy 
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Here's Why 





Practically Self-Cleaning 


Air-to-air heat exchanger has 
straight, smooth tubes with no 
pockets to collect dirt or mois- 
ture. Velocity of cooling air 
through tubes keeps surfaces 
swept clean, If sticky dirt piles 
up, tubes can be cleaned quick- 
ly with long handled brush. 


Uniform Cooling 


Tubes for carrying cooling air 
are distributed uniformly 
around the perimeter of the 
stator and along its full length. 
Result: heat travels over a 
short path and the interior is 
uniformly cooled, 


Choice of Tube Materials 


Allis-Chalmers tube-type mo- 
tors can be built for service in 
corrosive atmospheres and for 
outdoor operation in almost any 
climate, Tubes may be made of 
a variety of materials, depend- 
ing on service conditions. 





Copper 
——————————EEEE 
Admiralty 


fe) 


Aluminum 


a 


Antimonial Lead 











Compact 


Allis-Chalmers tube-type mo- 
tors are little or no larger than 
open motors of the same rate 
ing. Tube-type design exe 
poses large surface area to cools 
ing air in minimum space, 


@iifirsis 





Get Complete Information Now — Ask your Allis-Chalmers district office repre- 
sentative about tube-type, totally-enclosed fan-cooled motors in sizes up to 3000 


hp. Or write Allis-Chalmers, 


ilwaukee 1, Wis., and ask for Bulletin 51B7150. 


A-3856 


ALLIS-CHALMERS 
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| TYGON 


100 


LEIC acid and the other fatty acids have 

many uses. By the same token, they 
also can represent many problems in the 
fight against corrosion. Particularly at high 
temperatures, under aeration, or in combina- 
tion with other chemicals do they prove 
troublesome. 


There are a number of materials which 
offer protection against oleic acid. Among 
them is the TYGON family of plastic com- 
pounds. However, the satisfactory use of 
TYGON compounds against oleic acid de- 
pends upon their proper use—upon the 
realization of the limitations of organic resins 
and plasticizers in contact with organic acids. 


The TYGON family consists of a number of 
standard and special compounds based on a 
series of selected vinyl resins which are 
skillfully modified with other materials to 
give the maximum in resistance to acids, 
alkalies, oils, greases, water and most sol- 
vents. They are also designed to give the 
best balance of chemical resistance with de- 
sirable physical, mechanical and electrical 
properties. For further versatility, TYGON 
is made available in the forms of calendered 
or press-polished sheeting, molded goods, 
extrusions, paints and plastisols. 


Against the oleic acid, the resistance and per- 
formance of TYGON, in any of its forms, 
depends primarily upon the concentration of 
the acid and the service temperatures in- 
volved. At low acid concentrations and low 
temperatures, the resistance and performance 
of TYGON are excellent. However, as con- 
centration or temperature increase, definite 
changes take place. If both are increased, the 
apparent limits are full concentration at 
125°F. Beyond this point, the protectability 
of TYGON is relatively unaffected, but 
physical changes limit its performance. Pro- 
nounced hardening and stiffening gradually 
take place, along with a noticeable color 
change. Thus, at high temperatures, the effi- 


C,H..cOOH 


ciency of TYGON is reduced with time and 
concentration. 


Where mixtures of oleic acid and other 
chemicals are encountered, the resistance of 
TYGON varies according to the nature of 
the other chemicals present. It is difficult to 
estimate the degree of protection offered, with- 
out full knowledge of the existent conditions. 
Previous testing or the counsel of U. S. Stone- 
ware engineers is strongly recommended. 


In general, TYGON safely handles oleic acid 
at the concentrations and temperatures nor- 
mally encountered in its use. Only the ex- 
treme cases require special consideration. In 
addition, the variety of compounds and the 
different forms available give TYGON wide 
application. 

As calendered or press-polished sheeting, 
TYGON is used to line and cover all types 
of process equipment. It also is die-cut in 
positive and enduring gaskets, seals, and 
separators. 


As molded goods, TYGON is also used for 
gasketing, but has many other uses which are 
limited only by the size and shape that can 
be imparted to a thermoplastic material by 
mold and press. 


As extruded tubing (in sizes up to 2” ID), 
TYGON finds many uses in both plant and 
laboratory. Its clarity, flexibility, light weight, 
and high strength greatly speed and simplify 
the transmission of corrosive liquids, gases 
and semi-solids. Extruded solid cord and 
channel are also used as gasketing, expansion 
jointing, and packing. 

As a paint, TYGON protects equipment and 
plant against corrosive fumes and spillage. 
As a plastisol, TYGON is used as a heavier 
duty coating or in the manufacture of flexible 
parts and fittings. 

If you have fatty acid, or any chemical, cor- 
rosion problems, look into TYGON. It may 
well be the sure, simple, economical answer. 


In addition to TYGON in its various forms, we also manufacture a number of other 
materials capable of handling oleic acid end other fatty acids in any concentration 
and under all types of operating conditions. These products include chemical stone- 
ware and porcelain, acid proof brick and cements, homogenous lead linings, and 


other organic linings and coatings. 


Why don’t you submit your corresion problem today? There's no obligation and we'll 
be pleased to be of assistance. So write, now! 


63D 


THE UNITED STATES STONEWARE CO., Akron 9, Ohio 


ENGINEERS, MANUFACTURERS, ERECTORS OF CORROSION-RESISTANT EQUIPMENT SINCE 1865 
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Prepared under the direction of Joseph A, O’Connor, News Editer 


¢ Watch for a new process for desulphurizing crude oil. Wigton 
Abbott Corp. of Plainfield, N. J., is winding up pilot-plant work 
before taking the wraps off this new process. 


¢ Carboxymethylcellulose is now produced in the Memphis, Tenn., 
plant of Buckeye Cotton Oil, a P&G affiliate, by a continuous proc- 
ess. Hydrolyzed cellulose sheet is etherified by chloracetic acid 


New separation process for potash ore 

A new and revolutionary beneficiation process for 
potash, phosphate and other ores has been developed 
by International Minerals & Chemical Corp. More 
economical than other present methods, the new Le- 
Baron-Lawver process uses neither reagents nor water. 
Instead, it is a dry beneficiation method. 

The new method of refining ore was developed 
under the direction of Dr. Paul D. V. Manning, Inter- 
national’s vice president in charge of research. The 
process bears the names of Dr. I. M. LeBaron, director 
of International’s research laboratories, and James FE. 
Lawver of the research staff. 

In the LeBaron-Lawver dry beneficiation process 
the ore is ground, dried and given a simple and inex- 
pensive treatment, after which the ground ore is passed 
between electrodes. As the treated ore passes between 
the electrodes it separates into various minerals. 

While International keeps coyly mum about how 
the process works, experts speculate on the possibilities. 
The treatment might consist of coating the surface of 
certain mineral particles to change the conductivity. 
Adding a dry powder and then heating, for example, 
might convert the powder to an oxidized layer on the 
surface of the particles. This could be followed by a 
high-intensity electromagnetic separation. Or the proc- 
ess may be an electrostatic separation. The electro- 
magnetic or electrostatic field would deflect certain 
particles sufficiently to separate them from the rest of 
the ore—most likely the gangue. 

Whatever the process, it will have to work selec- 
tively on the potash minerals sylvinite and langbeinite 
to remove sodium chloride and possibly anhydrite, 
gypsum, limestone and red shale. It would have to 
work similarly with the apatite of phosphate rock. In- 
ternational won’t say on what other minerals the new 
method can be used. 

So far, International has spent about $1 million to 
develop its new beneficiation process. Potash ore from 
Carlsbad, N. M., has been treated by the process in 
IM&C’s pilot plant at Mulberry, Fla. A new and 
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with causticization before and after. 





larger pilot plant will be built at the present Carlsbad re- 
finery to operate continuously, treating semi-commercial 
quantities of potash by the new method. International 
also plans another shaft and mine on its ore body in the 
Carlsbad basin. This will probably cost close to $5 
million. And International has just about completed 
designs for the construction of the first large potash 
plant in the Carlsbad area to use the new dry beneficia- 
tion process. 


British to produce titanium 

Imperial Chemical Industries will build pilot plants 
for production of wrought titanium and its alloys. The 
decision comes after three years of research and develop- 
ment on the manufacture of titanium. 

When the new pilot plants are in production, they 
will provide a British source of titanium for the devel- 
opment of new uses in engineering and in aircraft. 


Chemical industry shifts south and west 

The record expansion, costing close to $6 billion, 
currently taking place in the nation’s chemical industry 
is rapidly moving the center of this fast-growing industry 
southward and westward, according to the MCA. 

While all parts of the country have shared in the 
tremendous growth of the industry over the past two 
years, most of the new chemical plants have gone up in 
the Seuth, especially along the Gulf Coast, and in the 
Middle West. 

The industry, according to MCA Chairman Wil- 
liam H. Ward, is approaching the halfway mark in its 
expansion program costing close to $6 billion for the 
five years 1951-1955. ‘This will mean roughly a one- 
third increase in the size of the 1950 chemical industry. 
It tops off a World War II expansion estimated at $3.5 
billion and a postwar expansion of about $5 billion. 
The current program will add more than 200,000 em- 
ployees to the payrolls of the chemical industry. 

Plastics, synthetic fibers, detergents and agricul- 
tural and medicinal chemicals will account for much of 


(Continued on page 102) 
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the growth, Ward predicts. Among basic industrial 
chemicals, there will be substantially increased output 
of chlorine, alkalis and ammonia. 

“The expansion is among the largest ever under- 
taken by a manufacturing industry,” Ward says. “As 
such it has raised some major financing problems, neces- 
sitating sale of a record amount of new chemical com- 
pany securities in addition to use of depreciation re- 
serves and profits.” Declining chemical industry profits 
caused by rising taxes and other costs since 1950 have 
complicated the problem, according to Ward. 

Less than 70 percent of the total expansion for the 
industry is covered by certificates of necessity. Up to 
mid-October of last year DPA had issued 789 fast tax 
writeoffs on chemical and allied projects. There are 
many other expansion projects in the chemical industry 
for which no rapid amortization has been granted. 

Although certificates have been issued for chemical 
projects in 45 out of the 48 states plus Hawaii and 
Alaska, the greatest expansion has come in the west 
south central region comprising Texas, Louisiana, Okla- 
homa and Arkansas. This area has a total of $706,344,- 
000 in new plants covered by certificates. This is almost 
twice the next largest total of $372,888,000 for the east 
north central states of Ohio, Indiana, Illinois, Michigan 
aid Wisconsin. 

Thus there is a major trend southward and west- 
ward from the Middle Atlantic states, traditionally the 
leading chemical producing area of the country. The 
Middle Atlantic region ranks fourth in the current ex- 
pansion with a total of $296,605,782 in new plants. 

The breakdown for other regions shows: south 
Atlantic, $298,070,968; east south central, $198,512,000; 
Pacific, $136,532,000; west north central, $102,856,000; 
mountain, $73,986,332; and New England, $31,313,000. 

Texas leads all states in the nation with projects 
totaling $435,088,000. Louisiana is second with $202,- 
859,000, and Michigan third with $150,760,000. 

Big reason for the concentration of new chemical 
activity in the Southwest has been the combination of 
abundant raw materials, particularly petroleum and 
natural gas, plus low-cost water transportation to eastern 
markets. Most of the expansion in the area has been 
in ammonia and in plastics and synthetic fibers, all from 
petroleum or natural gas. 

Much of the middle western expansion has like- 
wise been in petrochemicals, partly based on local gas 
fields and partly on gas piped in from the Southwest. 

Largest single certificate for a chemical project went 
to Chemstrand for an $88 million nylon plant at Pensa- 
cola, Fla. Other whopping projects: a $66 million 
ethylene oxide and polyethylene plant at Seadrift, Tex., 
being built by Carbide & Carbon; another $36 million 
polyethylene plant for Carbide at Torrance, Calif., first 
on the West Coast; a $44 million plant at Houston, 
Tex., in which Ethyl Corp. will produce tetraethyl lead; 
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and a $30 million ammonia plant for Lion Oil at New 
Orleans. 


Impulse rendering: fats out in the cold 

A new process for removing fats and oils from 
cellular materials employs the principle of impulse ren- 
dering. Developed in England by I. H. Chayen of 
British Glues & Chemicals Ltd., it will be offered in the 
United States by Sharples Corp. Unlike present extrac- 
tion processes, the Chayen continuous cold degreasing 
process requires no heat. And it’s much faster. 

Three plants of British Glues & Chemicals in 
England are now using the process. In Canada, the 
Toronto plant of W. Harris Ltd., also a glue maker, 
can handle 5,000 Ib. per hr. of bone, removing the fat 
by the Chayen process. 

Here’s how the new cold rendering method works: 
a suspension of | part bone in 7 parts of water goes 
into the impulse renderer; a high-speed rotating ele- 
ment sets up impulses of from 45,000 to 50,000 beats 
per minute in the water; these impulses or shock waves, 
acting hydraulically, tear open the cells and wash out 
the fat; the cells fill with water so they cannot again take 
up fat. Degreased bone is ready for glue making within 
8 min. after the start of operations. 

Defatted bone can be used for fertilizer, animal 
feed or glue. The fat produced is high-grade tallow 
for soap making or other uses. 

Nor is the process limited to degreasing bone. It 
can be used on cellular materials of animal or vegetable 
origin, and may become competitive with extraction 
processes for getting vegetable oils from oilseeds and 
fish oils from fish livers. It might be used, for example, 
to get coconut oil or cottonseed oil. 

Sharples is licensed to sell, engineer and install the 
process in the United States. Sharples is now operating 
a pilot plant in Philadelphia that can handle 1,500 Ib. 
per hr. of bone and more of soft fats. In this pilot plant, 
other possible uses of the Chayen process are being ex- 
plored. 

Only novel equipment in the process is the impulse 
renderer itself. Other equipment is conventional, prin- 
cipally centrifuges and screw conveyors. High-speed 
centrifuges are used far final dewatering. 


New plant to make maleic and fumarie 

Maleic anhydride and fumaric acid will be pro- 
duced by the catalytic oxidation of benzene in a new 
$4.5 million plant that Allied’s National Aniline Divi- 
sion is building near Moundsville, W. Va. DPA has 
granted a fast tax writeoff on 50 percent of the cost of 
the plant, which should be running late this year or 
early in 1954. A new aniline plant is also being con- 
structed at Moundsville. 

National Aniline’s maleic anhydride capacity will 
be substantially increased by the new plant. Maleic is 
used by the makers of synthetic resins and plastics in 

(Continued on page 106) 
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the manufacture of condensation and addition polymers. 
It’s also used to upgrade drying and semi-drying oils, 
and in the manufacture of wetting agents, soil condi- 
tioners, textile finishes, pharmaceuticals, fungicides and 
insecticides. Fumaric acid has many of the same uses 
and is also a valuable food acidulant and baking powder 
ingredient. 


Da Pont to produce new polyester film 


Early this year Du Pont will begin construction of 
the first commercial plant for the manufacture of its 
new polyester film. The $10 million plant will be built 
on a 435-acre site bordering the Scioto River about two 
miles south of Circleville, Ohio. Production will start 
early in 1955 and the plant will employ about 250 when 
it reaches peak output. 

Chemically, the new polyester film, called Mylar, is 
polyethylene terephthalate. It’s made from ethylene 
glycol and terephthalic acid, chemicals derived, in turn, 
from natural gas and petroleum. Thus it is chemically 
similar to Du Pont’s new polyester base for photo- 
graphic film and to Dacron, Du Pont’s polyester fiber. 
But unlike Dacron, which is spun, Mylar is made in 
continuous sheets. 

A product of fundamental research by Du Pont, 
Mylar is an entirely new film. It can be made either 
transparent or translucent. It is two to eight times 
stronger than other commercial films. Mylar has a ten- 
sile strength of 25,000 psi., one-third that of some high- 
quality steels. Its impact strength is at least twice that 
of any known commercial film. Thus it can be made 
in gages as thin as 0,00025 in., only one-third as thick 
as the thinnest films now produced commercially by 
Du Pont. 

The new polyester film has the capacity for storing 
electrical energy, and also possesses high dielectric 
strength without excessive power loss. Its strength and 
electrical properties change little over a wide range of 
temperatures and humidities. As an insulator it can be 
use] at temperatures from —94 deg. F. to 392 deg. F. 
and still retain most of its strength and insulating 
qualities. 

Most immediate use anticipated is in electrical 
insulation for motors, condensers, cables, coils and 
transformers. It’s likewise expected to widen industrial 
use of tapes for strapping and reinforcing. Another 
possibility is as a base for long-lasting magnetic sound- 
recording tape. Mylar will probably be laminated with 
other materials, and may be metallized by depositing 
a microscopically thin layer of aluminum or other metal 
on it. Other uses, requiring further research and devel- 
opment, include packaging and plastic glazing. 

Mylar now sells for $3 to $4 a lb., depending on 
thickness. Costs are expected to tumble, however, as 
volume production gets under way. Cellophane, for 
example, sold for about $2.65 a Ib. when Du Pont 


106 


started to make it in 1924; today it sells for about 55c. 
a lb. But it’s unlikely Mylar will ever sell as low as 
cellophane because of the higher cost of raw materials 
and the more intricate chemical process involved in its 
manufacture. 

The new film results from pioneering research by 
the late Dr. Wallace H. Carothers of Du Pont on con- 
densation polymers. Before he shifted his efforts to 
polyamides and nylon, Carothers and his group had 
discovered a polyester that could be drawn into a fiber. 
British researchers, following Carothers’ lead, came up 
with a polyester fiber now sold by Imperial Chemical 
Industries in England as Terylene. Independently, Du 
Pont chemists had also been following up the early 
work of Carothers on condensation polymers. When 
Du Pont learned of the British research it purchased 
rights covering the development in which it was inter- 
ested. After further research by Du Pont, Dacron poly- 
ester fiber was produced. Next, Du Pont developed its 
photographic film base, and finally Mylar polyester film. 
So far, Du Pont has spent more than $5 million for 
research to develop the polymer for film use and to get 
information needed for process development and plant 
design. Research will continue for many years to exploit 
the potentialities of the new polyester film. 


Booming antibiotics 

More and mote, antibiotics are becoming the back- 
bone of the U.S. pharmaceutical industry. In 1939, 
the industry’s output of ethical drugs was estimated 
at about $157 million. The first antibiotic, penicillin, 
was introduced in 1942. 

By 1947, the industry’s sales of ethical drugs had 
soared to about $532 million, and by 1951 to $1.1 billion, 
with antibiotics accounting for about 43 percent. 

Trend today is increasingly toward developing new 
antibiotics that are effective, not against many dif- 
ferent bacteria, but against one or a very few organisms. 
“It seems likely,” says Graydon L. Walker of Parke, 
Davis, whose chloromycetin has been administered to 
more than 8 million people since 1949, “that the anti- 
biotic ammunition of the future will fit a rifle, rather 
than a shotgun.” 


New challenge in the skies 

Rockets and guided missiles are opening a whole 
new realm of opportunities to the chemical process 
industries. New chemicals are needed to fuel these 
rockets and missiles, new ceramics and new metals and 
alloys are needed to build them. These opportunities 
challenge the ingenuity and imagination of engineers in 
the process industries. And make no mistake about it, 
guided missiles are fast catching up with conventional 
aircraft in importance. 

By 1960 the U.S. Air Force, for example, will be 
splitting its procurement money 50-50 between piloted 
planes and guided missiles. Procurement for guided 

(Continued on page 108) 
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missiles jumped from $12 million in fiscal 1950 to $149 
million in 1951; it was $130 million in 1952, and is 
$300 million for current fiscal 1953. 

“We hope to keep accelerating the program at 
this rate,” Air Secretary Thomas K. Finletter recently 
declared. “We want it to move forward as fast as pos- 
sible,” he added. 

Meantime, aircraft and related procurement, now 
at a peak of $12.6 billion, will drop to substantially 
below $10 billion in fiscal 1954 and may level off at $6 
billion annually by mid-1955, while expenditures for 
guided missiles continue to rise. 


Rare earth preducer expanding 

Lindsay Chemical Co. of Chicago plans to expand 
facilities for production of rare earths. Security muffles 
disclosure of what rare earths or rare earth chemicals 
will be produced, as well as the size and cost of the 
lant expansion. 

However, the expansion has been approved by 
Chicago’s Industrial Dispersion Committee, acting at 
the suggestion of the government. And the federal 
plant dispersion program applies to plants over $1 mil- 
lion in value and to plants producing 15 percent or 
more of defense requirements of a specific product. 

Lindsay is probably the world’s largest producer 
of rare earths and rare earth chemicals. Lindsay 
produces about 85 percent of all industrially used rare 
earths. Maywood Chemical Works of Maywood, N. J., 
comes next, producing close to 10 percent, and Rare 
Earths Inc. of Paterson, N. J., is third. Small companies 
account for the balance. 

Dr. Frank H. Spedding in Ames, Iowa, got the 
job during the war of producing extremely pure rare 
earths for the Manhattan District. He used ion exchange 
principally, and made several improvements in processes. 
However, since all of this work was done and still 
is being done for AEC, which gets the rare earths 
produced, little can be told about it. But these 
products are far purer than industry requires and too 
costly for commercial use. 


Gold miners turn sulphuric producers 

Sulphuric acid from pyrites looks like an offshoot 
of uranium extraction at South Africa’s gold mines in 
the Johannesburg area. Government Areas, one of the 
older mines of the East Rand, is installing a $350,000 
pyrites recovery plant; the pyrites will be used to manu- 
facture sulphuric. While no uranium extraction plant 
is presently planned at the mine of Government Areas, 
other mines where uranium will be extracted also 
expect to make sulphuric from pyrites. 

Sulphuric acid will be used in the new ion exchange 
process for extracting uranium from gold ore residues. 
It is also needed to convert phosphate rock into super- 
phosphate fertilizers. South Africa’s soils are deficient 
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in phosphates. Ultimately, South Africa might even 
become an exporter of sulphuric acid made from pyrites 
contained in its deposits of gold ores. 


Process industries hear call of the north 

Saskatchewan seeks new industry, especially proc- 
ess industries, to develop its abundant natural resources. 
Special inducements are offered to U. S. investors. 

For certain types of new industry Saskatchewan 
will guarantee loans, help obtain fast tax writeoffs from 
the Canadian government, and furnish information on 
labor, markets and raw materials. 

U.S. interests are negotiating with Saskatchewan 
on an oil refinery, a uranium processing plant, pulp and 
paper board plants, a fiber board mill and a plywood 
plant. The province especially wants wood pulp firms. 
It will promise year-round delivery of lumber to the 
mill at a fixed price and maintenance of roads. 

To encourage new ventures, Saskatchewan will even 
match investors dollar for dollar on desirable enterprises. 


Lubricant fer rocket motors 

Modern rocket motors in aircraft and missiles call 
for lubricants that can withstand powerful oxidizing 
agents. A lubricant stable in fuming nitric acid, dilute 
acid and water, and insensitive to shock and impact 
while in the fuming nitric acid has recently been 
developed, according to the U. S. Air Force. 

This new grease might be used to lubricate parts 
of rocket motors and also equipment used by ground 
crews in handling strong oxidizers. At present, two 
grades of the lubricant are proposed for use to cover 
the temperature range from —65 to 160 deg. F. But 
the Air Force wants a single grease for the entire range. 


Vietery through air power 

Fliers logged over 700,000 hr. of flying time in a 
recent year flying close support missions for the nation’s 
farmers in their all-out battle to protect crops. 

Total hours flown, acres treated and quantity of 
pesticides put down, as well as the use of airplanes for 
other agricultural purposes, were recently reported for 
1951 by the Civil Aeronautics Administration. 

This flying time was spent in applying pesticidal 
dusts, sprays and baits, as well as seed and fertilizer. 
Nearly 40 million acres were treated. Spraying com- 
munities to control insects accounted for flights over 
14 million acres of the total area covered. 

By far the biggest quantity of material applied was 
dusts and sprays of insecticides, fungicides and similar 
chemicals. The fliers dropped 275,807,808 Ib. of dust, 
35,654,711 gal. of spray and 2,386,545 Ib. of bait. In 
addition, they sowed 91,118,408 Ib. of seed and dis- 
tributed 218,192,333 Ib. of fertilizer—all in all, a hefty 
tonnage of agricultural chemicals delivered on target by 
the air arm in support of the embattled farmers. 


What's Happening, turn to page 110 
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Goodyear Starts $1.5 Million 
Synthetic Rubber Expansion 


A $1.5 million expansion is planned 
by Goodyear Tire & Rubber Co. in 
chemicals. Construction has begun 
on added facilities for production of 
synthetic rubber at Akron, Ohio. 

Che expansion will make available 
additional reactors for production of 
synthetic rubber used in paints, as 
rubber reinforcing agents and for other 
uses, 

The new facilities can also be used 
to produce synthetic rubber latices, 
which go into water emulsion paints 
and‘ are used in paper and fabric 
coatings: 


New Dow Plant in ‘Texas : 


To Make Ethylene Dibromide 


Ethylene dibromide will be pro- 
duced in a huge new plant that Dow 
Chemical Co, will build at Freeport, 
Tex., at a cost of more than $8 mil- 
lion, 

So far, Dow has let no contracts 
but the plant has been planned for 
some time. A fast tax writeoff has 
been granted by NPA for the project. 

At present, Dow does not make 
ethylene dibromide in Texas. But the 
company has been producing it at 
Midland, Mich. 


Appraising of Rubber Plants 
Points to Disposal by RFC 


Low bid of $114,000 for an engi- 
neering appraisal of the present value 
of the synthetic rubber facilities now 
owned by the RFC was submitted by 
the Ralph M. Parsons Co. of Los 
Angeles, Calif. The appsaisal is the 
first step in the government’s plan to 
dispose of the 23 plants. 

Other bidders were Day & Zimmer- 
man, Inc., of Philadelphia, the Wyatt 
C. Hedrick Engineering Corp. of 
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Houston, ‘Tex., and Ford, Bacon & 
Davis of New York. 

Rubber industry _ representatives 
recommended the engineering ap- 
praisal to RFC. Facilities to be ap- 
praised include copolymerization 
plants, butadiene production facilities, 
a styrene plant and other related facili- 
ties. 

The plan for disposal of the gov- 
ermment-owned synthetic rubber plants 
is due to be submitted to the Presi- 
dent by March 1, 1953. 


Monsanto Now Producing 
Plastics in Ohio Plant 


Production of industrial resins has 
begun at the newly acquired plant of 
Monsanto Chemical Co, at Port Plas- 
tics, Ohio. 

Located on a 115-acre site on the 
bank of the Ohio River near Cincin- 
nati, the plant is expected to become a 
major Midwest production and dis- 
tribution point for Monsanto plastics. 
Operations will supplement those at 
the company’s Springfield, Mass., 
plastics plant. Monsanto has also been 
producing its Krilium soil conditioner 
at Port Plastics since last spring. 


Atlas Now Manufacturing 
New Solid Polyester Resin 


A new solid polyester resin is now 
being produced by Atlas Powder Co. of 
Wilmington, Del. After dissolving 
in styrene, it possesses a viscosity in 
the low range required for application 
to glass fibers or other types of pre- 
forms by spraying, dipping or brush- 
ing. 

Like other dry polyesters made by 
Atlas, the new resin is supplied in the 
form of free-flowing granules. The 
resin also has the advantage of low 
exotherm with room temperature 
catalysts. 
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Added Capacity Planned for 
Tetraethyl Lead Chemicals 


Expansion goals for two chemicals 
used in production of tetraethyl lead 
have been set by DPA. 

The goal for ethyl chloride was set 
at 630 million pounds by ‘January 
1955, an increase of 200 million 
pounds over annual capacity in 
January 1951. Added facilities to lift 
ethyl chloride capacity will cost $85 
million. 

Ethylene dibromide goal calls for 
capacity to produce 210 million 
pounds by the beginning of 1955, a 
boost of 90 million pounds over an- 
nual capacity in January 1951. Cost of 
the added ethylene dibromide facili- 
ties: $10.5 million. 

Goals for these two chemicals were 
established to meet the goal of 570 
million pounds for tetraethyl lead. 
This represents an expansion of 150 
million pounds over the 1951 capacity 
and is to be reached by January 1954. 
Tetraethyl lead is needed in the 
production of high-octane aviation 
gasoline. 

Ethyl chloride is also used in the 
manufacture of ethyl cellulose and 
as a refrigerant, anesthetic and solvent. 
Ethylene dibromide also is used in 
medicinals, in synthesis of organics 
and as a solvent. 

Ethyl chloride is produced from 
ethylene or ethyl alcohol and hydro- 
gen chloride. Ethylene dibromide is 
primarily derived from ethylene and 
bromine. 
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They Put It Out in 37 Seconds 


And they—Socony-Vacuum—did it with nothing but 


compressed air. It’s the most significant method of fighting 


oil fires ever developed. 


The biggest deliberate fire this side 
of the River Styx was touched off on 
the banks of the River Delaware a 
few weeks ago. And then this billow- 
ing inferno—an open tank containing 
2 million gal. of No. 2 fuel oil fully 
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ablaze at the surface—was vompletely 
snuffed out in 37 seconds flat. 
Socony-Vacuum at its Paulsboro, 
N. J., refinery engineered the show 
without a hitch for some 500 observ- 
ers, including a representative from 


Saudi-Arabia and visiting firemen from 
Paulsboro. 

This new technique—called the agi- 
tation method—consists simply of in- 
jecting air into the lower areas of the 
tank. This brings cold liquid to the 
top and reduces the supply of vapor, 
which is, of course, the only phase 
actually burning. 

Socony’s safety and fire protection 
chicf, Joe Risinger, developed the idea 
to its present stage* and demonstrates 
it with the stage presence of Harry 
Houdini and the glee of a father with 
a new set of electric trains. Risinger 
calls his process the “tuxedo method” 
of fire-fighting (you can put a fire out 
in your best suit) and proves it by 
taming open gasoline tank fires to a 
mottled chorea of flame and then 
finishing them with a squirt or two 
of foam. 
> Cheap Protection—Significant is the 
fact that practically no new invest- 
ment is needed to protect existing 
tank farms. All the refiner has to do 
is bring in a line of compressed air 
to each tank. 

Existing lines used for pumping oil 
in, stirring it, or cleaning the bottom 
of the tank can be used to pump in 
air for agitation. Socony demonstrated 
this at Paulsboro by putting out the 
big tank (115 ft. in diameter and 30 
ft. high) in 125 sec. with use of only 
the triple-cross piping system. The 
37-sec. putout was accomplished with 
1,000 cfm. air from a center line and 
shell points around the side of the 
tank. 

Altogether Socony burned up only 
6,500 gal. of No. 2 fuel oil in three 
ignitions and. putouts, or a total of 


* The cooling effect of oils has long been 
recognized, even though the fuller impli- 
cations were less readily perceived. In 
the middle 1920’s L. B. Van Leuven, of 
the Vacuum Oil Co. (merged in 1931 with 
the Standard Oil Co. of New York) ex- 
perimented with itation by air to pre- 
vent crude oil boil-over. And in more 
recent years, J. H. a and lL. lL. 
Katan in England have done similar work 
on @ somewhat smaller scale than Socony. 
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UNAGITATED: Here’s how the big tank looked before the fire. 


about 0.3 percent of the 2 million gal. 
ot fuel in the tank. For each of the 
tests the tank was ignited at three 
points at its periphery, then allowed 
three or four minutes to really get 
blazing. 

>» How It Works—Basic fact about any 
flammable liquid fire is that burning 
can take place only when vapors and 
air are both present above the liquid 
in proportions that will form and sup- 
port a combustible mixture. When 
these proportions are outside the com- 
bustion limits, the mixture of vapor 
and air becomes noncombustible and 
the fire simply is starved to extinguish- 
ment. 

> Common Denominator—Every ef- 
fective method of extinguishing or 
controlling oil fires operates by attack- 


This is slop-over; it needn’t happen in future tank fires 


ity 


ing one or both of the two ingredients 
of a fire—the air and the vapors—in 
one way or another. The method of 
using inert gas is based on reduction 
of the supply of air below the propor- 
tion required for a combustible mix- 
ture. Extinguishment by foamseduces 
the release of vapors below the mini- 
mum needed for a combustible mix- 
ture, and also excludes the air. 
Agitation, though, differs from con- 
ventional methods by accomplishing 
its job through rearrangement of the 
contents of the tank of burning liquid 
rather than through addition of a 
smothering agent to the surface. In 
short, the agitation process uses the 
liquid itself to extinguish or control 
the fire that the liquid’s vapor is sup- 
porting. This by forcing cooler liquid 


FOAM APPLIED 


AGITATED: Cooler liquid from tank’s bottom starves the fire. 


from the lower part of the tank to the 
burning area at the surface. 

The cooler liquid gives off less va- 
pors than the warmer liquid it re- 
places. This action either reduces the 
amount of vapors below the point 
required to sustain combustion, ex- 
tinguishing the fire, or reduces the 
rate of mixing of vapors and air suffi- 
ciently to make it possible to put out 
the fire with smaller amounts of con- 
ventional materials and equipment. 

Agitation can completely extinguish 
fires of oils that have flashpoints above 
their storage temperatures or that 
have fairly low vapor pressures. Ex- 
amples are kerosene, fuel oils, diesel 
fuels, linseed oils, and some crude 
oils. In tougher cases, the agitation 
process can control fires of oils that 
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W.ux MAY BE ESSENTIAL 
in a candle but on cold mornings 
it’s a nuisance in an automotive 
or aircraft engine. Engine lubri- 
cants flow freely at low tempera- 
tures only if their paraffin wax is 
first removed. Most refiners do 
this by solvent extraction with 
MEK and get not only improved 
lubricants but another valuable 
product ... salable wax. This is 
only one of many industrial proc- 
esses where MEK is proving its 
value as an economical solvent. 


MEK is in greater demand than 
ever before in the formulation of 
high grade nitrocellulose and vi. yl 
lacquers made to commercial and 
military specifications. This is true 
of thinners and primers, too, for 


SHELL CHEMICAL CORPORATION 


MEK improves quality while re- 
ducing both product cost and 
application cost. 


MEK’s high solvent power and 
dependable quality are being used 
to advantage by makers of rubber 
cements, industrial cleaners, ad- 
hesives and paint and varnish 
removers. Perhaps your products 
too can benefit from MEK’s use. 


GASTERN DIVISION: 500 Fifth Avenue, New York 36 
WESTERN DIVISION: 100 Bush Street, San Francisco 6 


Aflante + Boston + Chicage + Cleveland + Detroit « Houston «;Les Angeles + Newark + St. Louls 


METHYL 
ETHYL 
KETONE 


If your problem calla for a 
solvent for vinyl or acrylic 
resins ...synthetic rubber... 
cellulose derivatives, write 
now for full information and 
a sample of MEK. 


IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited * Toronto » Montreal * Vancouver 
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have flashpoints below their storage 
temperatures and that have high vapor 
ressures. Examples of these are gaso- 
ine and some crudes. 

Crude oil fires establish a tempera- 
ture gradient which grows deeper with 
continued burning. This front moves 
downward through the product at a 
rate ranging from about 4 in. to about 
44 ft. per hr., thus steadily raising the 
temperature of the product below the 
burning surface. 

This creates two hazards in crude 
fires—slop-over and boil-over. Slop- 
over tends to occur when foam is ap- 
plied to the burning surface of the 
crude. The water in the foam is con- 
verted to steam and is expanded as 
much as 1,700 times. The explosive 
character of this rapid expansion fre- 
quently froths the burning oil out 
over the sides of the container, creat- 
ing a hazard to fire fighters close by. 
It should be pointed out, though, that 
when sparingly applied, water can cool 
the heat wave and thus help avoid 
slop-over. 

Boil-over is similiar to slop-over. 
Water, in greater or lesser quantity, 
is almost invariably present in the 
bottom of crude tanks, even though 
it is below the take-off line and there- 
fore does not contaminate the crude. 
When a crude oil with a wide boiling 
range is burning, the more volatile 
hydrocarbons burn away, and the 
heavier, heated ones drop down to- 
ward the water beneath the oil. There 
they convert the water to steam, 
which, expanding too rapidly to pass 
readily through the oil “explodes” and 
boils the oil over the top of the tank. 
The agitation method obviously pre- 
vents both of these. 

Socony has fully tested the agitation 
method during the last two years 2nd 
has filed a patent application on the 
process. In the interest of safety, 
though, the company will make the 
patent available, without charge, to 
anyone who wishes to use it. 


Alaskan Mill to Burn Waste 


From Magnesia Pulping 


The Alaskan Territorial Water Pol- 
lution Control Board has given its final 
approval to plans of Ketchikan Pulp 
Co. for a waste disposal system to be 
installed at its Ward’s Cove plant 
under construction near Ketchikan. 

The system, calling for recovery of 
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a new type of cooking liquor contain- 
ing magnesium oxide, was developed 
by Weyerhaeuser Timber Ca. at Long- 
view, Wash. The waste liquor will 
be burned and used as fuel in generat- 
ing steam for the mill. The new 
Alaskan pulp plant is expected to be 
completed early in 1954. 


Shell Recovering Sulphur 
From Waste Refinery Gases 


Up to 55 tons of elemental sulphur 
will be recovered daily from waste re- 
finery gases in a new unit at the Hous- 
ton, Tex., plant of Shell Chemical 
Corp. 

In the recovery process, hydrogen 
sulphide contained in waste refinery 


gases will be catalytically converted to 
99.5 percent pure sulphur at an annual 
rate exceeding 13,000 tons. 

An unusual feature: molten sulphur 
will be stored in an underground tank 
at 300 deg. F. It will remain molten 
throughout loading and transporting 
in specially insulated railroad tank 
cars. 

Sulphur recovery is not generally a 
part of petroleum refining, but with 
annual U, S. sulphur production trail- 
ing U. S. consumption, especially for 
sulphuric acid, the nation’s petroleum 
industry has moved to take up the 
slack. Over 40 plants for recovering 
sulphur from hydrogen sulphide are 
either planned, under construction or 
in operation in the U. S. today. 


RESIN KETTLE WILL DEFY NORTHERN WINTERS 


First outdoor installation for resin production in the North, this resin kettle 
will be watched closely by northern industrialists to see how it withstands a 


New Jersey winter. 


Just completed at the Elizabeth plant of Reichhold Chemicals, the 7,800-gal. 
kettle cost $500,000. It can cook a 50,000-Ib. charge at temperatures up to 600 
deg. F. Unique insulation precautions protect it against the cold. 

If the Elizabeth experiment succeeds, there will be many more outdoor plants 
in the North. They will be cheaper, far safer and easier to operate. 
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We don’t intend to brag . . . but we do like to talk about our satisfied clients. 
In their ranks are listed the greatest names in American industry. Their 
fields of endeavor vary from the chemical industry to the petroleum industry 
—from electric utility plants to gas transmission—from railroads to the 
construction of complete municipalities. 

Backed by almost 40 years of diversified experience in heavy construction, 
Brown & Root has the know-how to complete your proposed project faster 


. ++ more economically, 


BROWN & ROOT, Inc. nets « Coniliudted 


GO. 0S: Ain 2 HO U $ TYO N oS AP Aes 


’ 


CABLE ADDRESS — BROWNBILT 


BROWN-BILT 
Associate Companies:—~ BROWN ENGINEERING CORP. @ BROWN & ROOT MARINE OPERATORS INC. 
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LARGEST CUSTOMERS—Animals are the cause of sharp jump in B Complex output. 
B Complex Market Shifts 


Animals will soon outstrip humans as consumers of 
beta-alanine-derived vitamin B complex. Goodrich’s new 
plant will help supply this fast growing market. 


To build its first commercial plant 
for beta-alanine this year, B. F. Good- 
rich Chemical Co. had to defy the 
steel shortage by moving a building. 
But they were that anxious to expand 
production of this amino acid, all of 
which goes into making an essential 
ingredient of vitamin B complex, cal- 
cium pantothenate. 

The big rush centers on a new, fast 
expanding market for “cal pan” in the 
animal feed industry. Until two or 
three years ago all the cal pan pro- 
duced was used in vitamins for hu- 
mans. That market is still growing 
steadily but unspectacularly. 
> Switch to Animals—From 1950 to 
1951 sales of beta-alanine rose from 
93,600 Ib. to 152,000 Ib., production 
from 131,800 to 207,000 Ib. a year. 
Bulk of the rise went into animal 
feed. Goodrich predicts that this out- 
let will soon dwarf that of vitamins 
for human consumption. 

Sharing this view are the other, 
older, beta-alanine producers: R. P. 
Scherer Corp., Detroit; Abbott Lab- 
oratories, North Chicago; Nopco 
Chemical Co., Harrison, N. J.; Bios 
Laboratories, New York. These com- 
panies, unlike Goodrich, go on to 
produce calcium pantothenate from 
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their beta-alanine via reaction with 
butyraldehyde. Goodrich is the only 
merchant producer of beta-alanine 
selling to all cal pan producers. Other 
producers of cal pan are Mallinckrodt, 
Marine Products, Merck, New York 
Quinine, Pfizer and American Cyana- 
mid, with Cyanamid reported as hav- 
ing the biggest output. 

One of the ingredients that makes 
B-complex vitamins an important fac- 
tor in animal growth, cal pan occurs 
naturally in grains. The natural prod- 
uct is no more effective than the 
synthetic and is its only competition. 
Amounts to be found in nature vary 
with the type of grain and yearly 
crops. 

Although Goodrich started to make 
beta-alanine in pilot-plant quantities 
in 1948, commercial production be- 
gan this past April. To get the steel 
for its commercial plant the company 
had to: Dismantle a building at its 
Akron plant last fall, move the frame- 
work to Avon Lake, rebuild the build- 
ing using all new brickwork. The 
plant has been designed so that its 
capacity can be doubled quickly. 

For some time Goodrich has been 
making its beta-alanine raw material, 
beta-propiolactone, at Avon Lake. It 





is formed by reacting ketene (made 
from acetone, also at Avon Lake) and 
formaldehyde. 
> Simpler Process—According to Good- 
rich, its one-stage process for beta- 
alanine is simpler than competing 
processes—at least two stages are re- 
quired for the other two known proc- 
esses. One is based on acrylonitrile 
and the other on acrylic esters. 
Goodrich introduced beta-propiolac- 
tone in 1947 and, as a result of experi- 
ments with that chemical, discovered 
the new process for making beta- 
alanine. It consists of an addition 
reaction between ammonia and the 
lactone. 


NHy * CHyCHypC2O0 — NH, CHpCH,COOH 
bs prenge — mynuen 


This isn’t as simple as it looks be- 
cause the lactone ring can open on 
either side of the oxygen when am- 
monia is added. In one case it yields 
an amide instead of the amino acid. 
Close control of conditions determines 
which reaction takes place. 

Since Goodrich started producing 
beta-alanine in 1948, the price has 
been cut in half—from $7.50 to $3.75 
a lb. The price will probably continue 
to drop as the market grows. 
> Getting Into the Act—Indications are 
that B. F. Goodrich will soon yield 
its position as beta-alanine’s newest 
commercial producer. Several other 
firms, as yet unwilling to be identified, 
are reported to be eyeing the market 
hungrily. 

So far, Goodrich hasn’t turned up 
any uses for beta-alanine other than 
the production of cal pan. But it has 
found other alanines that have poten- 
tialities. Most notable of these is 
dodecyl beta-alanine, a surface-active 
agent with applications in the deter- 
gent field. This is still on an experi- 
mental basis, however. 


Pipeline Will Carry Products 
From Refinery to Spokane 


Continental Pipe Co. of Ponca 
City, Okla., a subsidiary of Continen- 
tal Oil Co., will string a $16 million 
pipeline from Conoco’s Billings, 
Mont., refinery to Spokane, Wash. 

Construction of the 600-mi. pipe- 
line, 8 in. in diameter, will begin 
as soon as final negotiations are com- 
pleted and the government approves 
use of pipe and other materials, accord- 
ing to President W. L. Kygar. 

The pipeline will eventually carry 
25,000 bbl. a day of refined petroleum 
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Se midleg iob costs less with 
Seam L/ghfniit MIXels-- 


Here’s an unusual mixing problem solved with 
standard equipment . . . six 200-HP LIGHTNIN 
Mixers dispersing air for antibiotic fermenta- 
i tion in 25,000-gallon tanks at Commercial Sol- 
rage | ay a k vents Corporation, Terre Haute, Ind. 

ee | oe Shee It shows how MIXCO engineers can adapt 





oe standard LIGHTNIN Mixers to a custom process- 
r- y 4B aa ing job, and save you money. Your LIGHTNIN 
/ ct Mixer representative will be glad to assist ; 
[ o : , ia a 3 SUBSTANTIAL SAVINGS come from us- 
you with your fluid mixing requirements—or ing standard equipment on big mixing jobs, 
« write us direct. For catalog information about like this oo of UGHTNIN sion sb | 
LIGHTNIN Mixers check and mail the coupon. : ne 


presen see eeee en eeeeneeese ey 
MC (0) MIXING EQUIPMENT Co., Inc. 
128 Mt. Read Blvd., Rochester 11, N. Y. 


la Canede: Williem & J.6. Greey, Lid., Terente 


Y 2 fluid mixing specialists Please send me the bulletins checked: 


B-102 Top Entering Mixers B-100 Condensed Catal 
0 (terbles and types) 0 (complete line) _ 


B-103 Top Entering Mixers B-75 Portable Mi 
Orwell pe Mi Oa cst Saal 


















EVERY LIGHTNIN MIXER IS GUARANTEED TO DO THE JOB RIGHT 


C) B-104 Side Entering Mixers (1) DH-50 Laboratory Mixers 


eee ee ee ee eee eee eee eee eee ee eee ee eee eee ee eee eee eee 
eee eee eee eee eee ee ee ee ee eee eee eee ee ee ee ee ee 


SIDE ENTERING 
1 te 25 HP 
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with the Baird 
eA ssociates 


PLANT STREAM 
ANALYZER 


} The decisive factor in the 
economic success of a proc- 
ess is product quality and 
yield, 




















> End-point analysis for con- 
centration variations is a 
reliable index of product 
quality and yield. 





» Through end-point control, 
the results of such analyses 
can be automatically and 
continuously used to correct 
the process variables. 


> For these reasons, continuous end-point analysis and its control 
application are of major significance to the process engineer. 


» The Baird Associates Plant Stream Analyzer is specifically designed 
for continuous end-point analysis and control. 


WRITE TODAY FOR BULLETIN 36 


| PROCESS CONTROLS 


CAMBRIDGE 38, MASSACHUSETTS 
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| Wuat’s Happening; cont. . . 


products. Marketing arrangements are 
as yet not disclosed. 
Light oils and gasolines are manu- 


| factured at the Billings refinery. 
_ Conoco has considerable oil produc- 
| tion in Montana and Wyoming. 


ACCURATE - AUTOMATIC - CONTINUOUS 


| In Sea Water Purification 


Experts to Help Government 


Nine outstanding leaders in science, 


| education and industry will advise the 
_ U. S. Department of Interior in its 
| research on purification of saline and 


brackish water. 

The nine are: Dr. Robert G. Sproul, 
president, University of California; J. 
J. Cronin, vice president, General 


_ Motors Corp.; Dr. Louis Koenig, direc- 


tor of research, Southwest Research 
Institute, San Antonio, ‘Tex.; Henry J. 
Schmitt, editor and publisher, The 
Aberdeen American-News, Aberdeen, 
S$. D.; Dr. Lee A. Du Bridge, president, 
California Institute of Technology; 
Dr. George D. Humphrey, president, 
University of Wyoming; Dr. Shep- 
pard T’. Powell, consulting engineer, 
Baltimore, Md.; Dr. Frederick L. 
Hovde, president, Purdue University; 
and Dr. James R. Killian, Jr., presi- 
dent, Massachusetts Institute of 
‘Technology. 

One of the principal reasons for ini- 
tiating the program is to assure enough 
water at all times for operation of 
defense plants, especially in the 
heavily populated coastal areas where 
many industries are concentrated. 

“The population of the United 
States,” says Interior Secretary Oscar 
L. Chapman, “has increased more 
than 600 percent in the last 100 years, 
and the total use of water has in- 
creased far beyond that.” 

The government program encom- 
passes long-range research into 
methods of converting sea water into 
drinking water for use in coastal areas 
and also research into ways of purify- 
ing brackish water for irrigation, in- 
dustrial and household purposes in 
the interior regions. 

While sea water conversion is the 
major project, solutions will be sought 
for water in the brackish areas that 
could be used for irrigation. There 
is hardly a state that would not gain 
from the development of an economi- 
cal process for the purification of 
brackish and saline water. There is 


| intense international interest in the 
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apyplicattore ? 


There’s A Standard Teflon Stuffing Box : a His 


The use of Teflon in Climax Controls stuffing boxes is standard i & & i 
procedure with BS&B. There’s a Climax Teflon stuffing box to 
meet any preference. Here, we show three of them as applied to : 

Climax Diaphragm Control Valve Type 86. BS&B stresses correct Clim q X Controls | 
stuffing box design because design has such a great effect on hys- | 
teresis. Any friction in the valve may result in improper operation and : 
unsatisfactory service. To further overcome the threat of friction, needed in 
the lower stems in all Climax Controls of this type are super polished. : 
»Aclei am ol gela 3) jiaic 
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Teflon resists almost all known corrosive fluids. It’s self lubri- 
cating and means less friction. Spring loaded Teflon reduces main- 
tenance which might normally result from packing nut being 
applied too tightly. 
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Teflon or Standard bolt stuffing box. The 
top works or yoke of the valve is removable 
without disturbing the stuffing box. This stuf- 
fing box is applicable to Climax Controls, 
Types 86, 73, 1286, 87, 15, 115 and 1486, 


oo 


Bolt-down type, spring loaded Teflon 
using CVU Ring. Available for, or present 
standard stuffing box can be converted to, the 
following Climax Controls, Types 86, 73, 1286, 
87, 15, 115, 1486, 125, 120, 128, and 58. 


Standard Packing Nut stuffing box. 
Screwed down packing nut design assures min- 
imum frictional lag and a minimum of main- 
tenance. Features the dependable CVU Teflon 


Ring. Can easily convert old style valves using 
standard stuffing box to Teflon packed. 





The type of stuffing box you require depends on... (1) The fluid 
being handled (2) Individual maintenance problems. The inter- 
changeability of Climax Controls stuffing boxes is highly important 
to both old and new users. Teflon stuffing boxes are actually stand- 
ard with Climax and can be included when controls are ordered... 
or conventional type stuffing boxes can be interchanged with Teflon 
stuffing boxes in the field with a minimum of time and effort. Tell 
us what fluids you’re handling and what your problems are. .. then 
let us make a recommendation — Write... 
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Rare Earths Now Medium-Rare 


New uses just getting under way will up demand for 
rare earth chemicals by two to four times within the next 


five years. 


Any definition of rarity when ap- 
plied to material substances must in- 
clude the dimension of time. One 
group of materials in particular has 
maintained for years its distinction of 
rarity. 

These materials~known classically 
as the “rare earths”’—are now threaten- 
ing to throw off their shackles and 
join free society as commercially avail- 
able substances. 

Significant increases in the use of 
rare earths is the current outlook. 
New uses, to mention only a few, in- 
clude alloying agents for aluminum 
and magnesium, in television lighting, 
neutron absorption in atomic piles and 
high-temperature refractories. 

Recently announced 1955 goal set 
by DPA is 7,000 net dry tons per year 
of rare earths containing 50 percent 
rare earth oxides. This represents a 50 
percent inerease over 1950 supply 
from foreign and domestic sources. 
>» Depends on Ore Supply—Though a 
good deal of anticipated expansion in 
use hinges on the defense program, 
a lot more depends on the basic 
economics of ore availability. Rare 
earth production, in terms of tons of 
ore processed, is expected to double 
within the next five years even with 
present outlook for ore supplies (see 
jor If big new deposits are dis- 

covered, bringing ore prices down, this 
figure may be redoubled. 
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Much depends on availability of ores. 


Traditional ore source has been the 
monazite beach sands of Travancore, 
India. Imports during 1943 amounted 
to ntarly 5,000 tons, but very little 
reached the U.S. during the latter 
part of the war. Realization of the 
atomic energy significance of the 
thorium content of monazite brought 
an embargo by India in 1946.* 

In 1947 Brazil came through with 
2,300 tons, but soon followed India’s 
lead and embargoed further ship- 
ments. Since that time our entire 
supply of ores has come from Idaho 
and Florida. 
> California Ore—Deposits of another 
ore—bastnasite—have been found in 
California’s San Bernardino County. 
Molybdenum Corp. of America began 
processing this ore last year, upgrading 
it from 15 percent rare earths to 30-40 
percent. 

If this and possible future ore dis- 


bd ~~ © Within the past few months news has 
been received of the start-up of Indian 
e Earths Ltd.'s facilities to process 
the Travancore monazite sand deposits. 
The Indian government is said to own 55 
percent of the stock interest. 


coveries can succeed in bringing down 
the cost of ore, rare earths may event- 
ually go into such uses as luxury glass 
tableware, fine camera lenses and even 
beer bottles. 

There’s little difference between 
monazite and bastnasite. Both have 
about 31 percent Ce,O,. Monazite, an 
orthophosphate, has about 15 percent 
La,O,, 9.3 percent Nd,O,, 3.1 percent 
Pr.Ou, 2.2 percent Sm,O, and about 
1.0 percent other rare earths. Bastna- 
site, a fluocarbonate, is higher in lan- 
thanum (18-22 percent La,O,) and 
proportionately lower in other RE’s. 
> Process Engineering—Chief producer 
of rare earth chemicals is Lindsay 
Chemical Co., West Chicago, Ill. The 
following process description and the 
above flowsheet are based on informa- 
tion obtained from Lindsay. 

Monazite is “opened” by heating 
with sulphuric acid in gas-fired, cast 
iron pots with anchor agitators. The 
rare earth and thorium sulphates 
formed are discharged to a tank and | 
dissolved in water. Unreacted sand, 
amounting to 1-5 percent of the 
original charge, is recycled. 

Thorium is next separated by a 
process whose details are at present 
under security wraps. RE salts are 
then precipitated to free them of 
phosphoric acid formed during open- 
ing of the sand. Precipitating agent 
depends on the end product desired, 


Uses ot Rare Earths 


1942 


Ore processed (as monazite), tons.... 1,500 


2,500 


1952 1957! 
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@ for any valve application — . 


Discs for the Honeywell Series 700 Valve include \ 
epbetes (Much ele Me (olbt eo) (=r-1-1-1 (Te A's ole) a(cle MN belo Mores i Coltb acto! 
types, each with either linear or equal-percentage 
characteristics, plus a flat disc for on-off control .. » all 
ground and polished .. . all designed to retain 
characteristics under severe service. The Honeywell 
Series 700 Valve comes in a full range of styles and 
sizes... has a// the‘features you look for in a fine’ 

valve. Write today for your copy of Bulletin 700-2 
MINNEAPOLIS-HONEYWELL REGULATOR CO., Industrial 
Division, 904 Windrim Avenue, Philadelphia 44, Pa. 
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Ale Dye Selutions Latex Salt Water 
Alcoho! Edible Oils Mash Shortening 

3 Ammonia Ethane Methane Sludge 

4 Beer Fish Oils Milk Soap 

j Benzol Formaldehyde Molasses Sodium Chloride 

j Beiler Feed Water Fresh Water Naptha Solution 

t Brewer's Mash Gas, Nitric Acid Sodium Silicate 
Butter Gas, Nature! Nitrogen Sodium Sulfate 
Butane Gasoline Oil, Crude Solution 
Cane Syrup Glucese Oil, Refined Starch 
Calcium Carbonate Glue poe Sulphuric Acid 

} Slurry Glycerine ygen Sump Water 

' Calcium Sulfate Glycols Paint Sweet Water 

Slurry Hydrochloric Acid Potassium Hydroxide Tomato Juice 

j Casein Solutions Hydrofivoric Acid Propane Varnish 

; Cement Slurry Ink Raw Boiler Vinegar 

j Checelate Jam Feed Water Viscose 

§ CO2 Ges Jetty River Water—Dredging Water (various) 

i Crude Oil Ketchup Operations Wax 

H Dairy Products Lacquer Rosin Whey 

ft 


DIAGRAM OF DARCOVA PUMCUP 
ACTION (greatly exaggerated) 


Te list of fluids will give you a rough idea 

of the diversity of pares jobs in which 
Darcova Pumcups are responsible for really big 
savings. 


It boils down to the fact that Pumcups all but 
eliminate fluid slippage throughout their life span 
.». and they last many times as long as other pack- 
ings. Think of the down-time avoided, the pro- 
duction gains due to prolonged high efficiency, NORMAL: BOTH PUMCUPS 
and the time-and-money-saving reduction in RELAXED 
maintenance! 


Years of application research have gone into 
the development of Pumcups. Made today in 
standard as well as many special compositions 
and textures for a wide range of temperature and 
pressure conditions, they offer you superior cost- 
cutting service in virtually any pumping job, 
simple or tough! And they're available in diam- 
eters from 1 to 20 inches. 


SEND FOR FREE BULLETIN 


be dee weigh ali the facts? Bulletin 4401 cov- 
ers Darcova Pumcups for reciprocating pumps; 
Bulletin 4502 on Pumcups for air or hydraulic 
mechanisms. Write for yours today. 














ee 


UNDER PRESSURE: PUMCUPS SEAL 
AGAINST CYLINDER DESPITE WEAR, 
MINIMIZING SLIPPAGE 















DARLING VALVE & MANUFACTURING CO. 


WILLIAMSPORT 3, PA. 
















| 
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Wauat’s Hapreninc, cont... 


and a number are used; the usual ones 
are HF, oxalic acid and sodium sul- 
phate. 

If HF is used the precipitate passes 
to a filter press, thence to a specially 
designed rotary dryer, to give RE 
fluoride. Likewise with oxalic acid the 
precipitate is filtered and dried. The 
RE oxalate may be sold as such or 
converted to RE oxides in a rotary 
(large batches) or muffle (small 
batches) furnace. 

Double sulphates precipitated with 
sodium sulphate may be sold as such 
or converted with caustic to RE 
hydrates. Some cerium and most of 
the yttrium earthst remain in solu- 
tion. 

Any of these RE mixtures can be 
further processed to separate cerium. 
Lindsay oxidizes trivalent cerium to 
tetravalent to achieve this separation. 
Tetravalent cerium precipitates at pH 
2.7, whereas the trivalent form comes 
down at pH 6.3-8.2. 
> Diminishing Returns—Ccerium-free 
rare earths are treated in a multitude 
of ways beyond this point. The 
method used depends entirely on the 
product and in most cases is a closely 
guarded secret. The usual procedure 
calls for numbers of fractional crystal- 
lizations of double nitrates requiring 
about one day for each step. These 
separations are increasingly difficult 
as atomic number increases; as a result 
only the first few members are made 
in commercial quantities. 

Among the laboratory methods 
used to separate and purify these com- 
ponents are ion exchange of citrate 
complexes and liquid—liquid extrac- 
tion using mineral acids and tributy] 
phosphate. 
> Uses Old and New—Use of thorium 
dates back to the gaslight era. The 
discovery that colorless or low-illumi- 
nation flames could cause a thorium 
oxide—cerium oxide mantle to in- 
candesce started the rare earth indus- 
try. Ores contain about 6 to 20 times 
as much of the rare earths, hence uses 
were sought for the byproduct RE 
residue. 

The thorium-free product (pre- 
dominantly cerium, with other RE’s 
in their natural ratios) can be used 
as is for a number of applications. 
It polishes optical glass rapidly, 












+ By a physicist’s definition yttrium 
(atomic number 39) is not a rare earth, 
nor are lanthanum (No. 57) and cerium 
(No, 58). But because of the chemical 
similarities they are included in the loose 
definition of RP’s. 










A VESSEL 
and an AGITATOR 


that are “made for each other’? give you... 


1. BETTER PROCESS PERFORMANCE 
2. MORE EFFICIENT OPERATION 
3. LESS MAINTENANCE 


4. GREATER OVERALL ECONOMY 


5, NO INSTALLATION PROBLEMS 


hh’ just good sense that a 
process unit that is designed and 
constructed as an integral unit is 
going to be better in every way. 
Vessel and agitator complement 
each other both mechanically and 
functionally, and each contributes to 


the particular needs of your process. 


That's why it pays to see 
what I* P* E can do for you. Whether 
you need help in engineering and 
designing a process unit, or just need 
a source of better fabrication in 
accordance with your specifications, 
you'll find that I*P*E gives you 


more for your money. 


Write now for your free monthly 
copy of I*P*E’s engineering 
bulletins on ‘‘Practical 
Equipment Design and 


pasemen-e A NDUSTRIAL 
ey tole $44 
= NGINEERS 


2 Lister Avenue, Newark 5, New Jersey 
ENGINEERS, DESIGNERS AND MANUFACTURERS OF PROCESS PLANTS AND EQUIPMENT 
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DAVIS 
FLOAT BOXES 


FOR LIQUID LEVEL 
CONTROL SERVICE 


Davis Float Boxes are used in connection with 
closed tanks where fluctuation of the fluid level 
within the tank is the governing factor in the 
control of all types of electrical switches, control 
valves, pilot valves (for operation of diaphragm 
motor valves), motors and other equipment. 
Davis fluid control equipment also includes in- 
ternal float units for direct or pilot operation. 
Whatever your requirement may be, Davis can 
supply you with a combination of. float box and 
control valve to make your control accurate, 
positive, and dependable. 


Drop us a card today for detailed information 
on the Davis line. Ask for Bulletin 101AA. 


DAVIS DIA-BALL 
TRANSMISSION UNIT 




















A patented, leakproof, corrosion resistant packless 
assembly eliminating the packing box on Davis 
Float Boxes and Control! Valves. Especially recom- 
mended for vacuum service or for use with volatile 
and inflammable fluids where a packing box is 
objectionable because of leakage. For pressures 
up to 250 Ibs. and temperature up to 300° F. 

\ y, 


DAVIS REGULATOR CO. 


Representatives in All Principal Cities 
2539 S. WASHTENAW AVENUE, CHICAGO 8, ILLINOIS 
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Wuat's Haprenine, cont. . . 


believed to be due to a combination of 
abrasion, burnishing and _ solution 
effects. 

Technical ceric hydrate is the start- 
ing material for cerium metal. Ceric 
ammonium nitrate is a good oxidizing 
agent, one use being the scavenging 
of spilled mercury fulminate in cart- 
ridge manufacture. Pure cerium 
nitrate (40 percent CeO,) is used in 
gas mantle manufacture and as a 
reagent. Cerium helps in hot-working 
of steels. Cerium and thorium mono- 
sulphides are useful in refractories. 
> Further Treatment—The RE mix- 
ture can be treated in a number of 
ways, depending on what end product 
composition is wanted. If yttrium 
and yttrium RE’s are removed the 
remaining mixture, containing cerivm 
and other RE’s, is marketed as “‘techni- 
cal rare earth salts.” If cerium is 
separated, the remaining mixture of 
cerium-free RE’s, still in their original 
ore ratio, is termed “didymium.” 

Yttrium-free RE’s find a variety of 
uses. The hydrate mixture decolorizes 
ferric iron in glass. Textile waterproof- 
ing uses the acetate, anti-nausea phar- 
maceuticals use the oxalate (22 per- 
cent CeO.). Oxide and fluoride are 
used in carbon-arc cores. The chloride 
is used to make misch metal for 
cigarette lighter flints. 

“Didymium” oxides are used for 
cleaner stainless steel, making lower 
grades suitable for auto trim. 
Didymium carbonate, oxide or oxalate 
can be used to color welders’ glasses. 
Fluoride is used in carbon arc cores. 

The didymium mixture can be 
separated into individual and pure RE 
compounds. Pure compounds of 
lanthanum, gadolinium, samarium, 
neodymium and praseodymium have 
interesting uses but are too costly 
right now to find wide application. 

¢ Although sales to local movie houses 
have dropped, demand from drive-ins for 
larger carbons and from television studios 
has increased actual sales. The proposed 


50 percent increase in TV stations could 
bring a fourfold increase. 


Glidden Pioneers With 
First Latex Base Enamel 


First latex emulsion base interior 
enamel ever developed commercially 
will be marketed next spring by Glid- 
den Co. of Cleveland. 

The new latex base enamel will be 
produced in a full range of colors 
from deep tones to pale pastels. 

(News continued on page 127) 
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GOULD OPENS 
2/= PLANT 


TO MEET INDUSTRIAL BATTERY DEMAND 








Front and side views of Gould’s new Kankakee, Iil., plant 


GOULD'S NEW KANKAKEE PLANT whicn went into production on 


November 10 is the 21st Gould plant in the United States and Canada. Devoted entirely to 
the manufacture of storage batteries for industry, it gives Gould the additional capacity 
necessary to meet the increased demand for Gould batteries in all parts of the country. 


Thanks to these new facilities, Gould customers can expect even faster service than before. 


GOULD-NATIONAL BATTERIES, INC., TRENTON 7, N. 4. 
Always Use Gould-National Automobile and Truck Batteries 


¢ q lj | 0 ladustrial Batteries 
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Battery of BEG 
Gas and Liquid 


Coolers 
























































B & G Hydro-Flo Heat Exchangers are made in 
so wide a capacity and utility range that many 
requirements can be satisfied with standard 
units. If, however, special designs or materials 
are necessary, B & G equipment can be built to 
your specifications. The B & G engineering staff 
is always ready to assist in every way possible. 

Whether standard or special, you'll find that 
B & G Heat Exchangers will meet your most 
critical appraisal. Sound design, backed by 
painstaking workmanship and rigid inspection 
assure equipment of top efficiency and long life. 
B & G Hydro-Flo Products deliver more value per 
dollar because they are built that way! 


B&G Hydro-Flo shell-and-tube heat exchangers 
are available in the following types: 


Straight and "U" Bend Tube Heat Exchangers ¢« Fuel 
Oil Preheaters ¢ Tank Suction Heaters ¢ Aftercoolers 
Gas Coolers ¢ Water Heaters ¢ Refrigeration Con- 
densers and Evaporators. 


SEND FOR CATALOG DM-1150 


BELL & GOSSETT 


c O M P A N Y 


Dept. CU-14, Morton Grove, lil. 


Canadian Licensee: §. A. Armstrong Lid., 1400 O’Connor Drive, Toronto, Canada 


Two single pass, 
channel bead 
B & G Heat Ex- 
changers for 
series operation. 


High pressure B & G 
Molasses Heater with 
fixed tube sheets and 
expansion joint design. 


6 & G CENTRIFUGAL PUMPS 
Complete line for spolication in 
process industries an potrigeration 
and air conditioning installations. 
Send for catalogs. 


* Reg. U.S. Pat. Off. 
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REVAMPED PROCESS for making para-cresol uses Na.SO, instead of Na.CO, 


Getting Set for Competition 


Cost-cutting improvements in synthetic para-cresol 
process will help Sherwin-Williams protect its position, 
soon to be threatened by Hercules. 


Sherwin-Williams, at present the 
nation’s only producer of synthetic 
para-cresol, is streamlining its Chicago 
operations in an obvious effort to 
maintain its leading position in the 
field. Competition will soon be com- 
ing when Hercules Powder Co. brings 
in its new $8-million plant next year. 

However, both SW and Hercules 
should find enough customers around 
to buy their respective outputs. At one 
time para-cresol went primarily into 
dye manufacture; today para has 
caught the tail of the high-flying anti- 
oxidant kite. Right now most para- 
cresol goes into trisubstituted anti-oxi- 
dants; 2,6-ditertiary butyl para-cresol 
—Shell and Koppers—and 2,2-methyl- 
ene bis-(4-methyl, 6-tertiary butyl) 
phenol—American Cyanamid. 
> Process Improvements—Among the 
improvements on Sherwin-Williams 
program are replacement of: 

* Soda ash with byproduct sodium 
sulphite as the neutralizing agent of 
para-toluene sulphonic acid. 

eSulphuric acid with SO, for 
springing para-cresol from the sodium 
salt. The SO, will come from the sul- 
phite-using neutralizing reaction. 

e Its batch decanter with a contin- 
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uous separator for parting the sodium 
sulphite-sulphate water layer from the 
para-cresol oil layer. 

e Manual controls with automatic 
controls for governing raw materials 
into the sulphonator and regulating 
flow and pH in the springer. 

As a result of these changes, SW 
expects to make two big savings: 

In materials—by eliminating the 
consumption of purchased soda ash 
and reducing the amount of sulphuric 
acid needed. 

In labor—the continuous separator 
and automatic controls will minimize 
operator attention. 
> Just Like Phenol—Reuse of SO, and 
sulphite is long-standing practice in 
making synthetic phenol from benzene 
by the sulphonation process. Actually 
the SW para-cresol process is based 
pretty much on phenol technology— 
with one important exception. 

That exception, and key to Sherwin- 
Williams’ operations, is the separation 
of the isomers of toluene sulphonic 
acid to get a pure para. The company 
won't tell how this step works, is cap- 
italizing while it can on its exclusive 
know-how. 

Hercules’ new process will resemble 


Who's Doing What 

‘Chief producer Sherwin-Williams, 
who makes the purest pata-cresol, is 
now completing a 50 percent expansion 
program started November 1951. SW’s 
production, before expansion, was rated 
by market men between 900,000 and 
2 million pounds annually. 

This past June, Hydrocarbon Chemi- 
cals started to make an 87 percent para. 
It says it is now turning out 10,000 
Ib. per day of this mixed cresol. 

Hercules enters the scene in 1953. 
See story. 

However, Koppers, who was rumored 
to have a process for making synthetic 
para, says it does not plan to make any 
at this time. 


Five, Three, Two 


In 1950, five companies—Reilly Tar 
& Chemical, Republic Creosoting, 
Sherwin-Williams, Heyden and Allied 
(Barrett Division)—were producing para. 
In 1951, only three were in business— 
Reilly, SW and Barrett. 

Since then, Barrett has dropped out 
of the field. Possibly they were getting 
too much meta isomer in its output. 
Anyway Barrett says it can get back in 
harness at any time. 


another phenol process. Dehydrogena- 
tion of monocyclic terpenes from tur- 
pentine will give para-cymene, which 
is then oxidized to para-cresol. The 
parallel phenol process oxidizes cu- 
mene (isopropyl benzene) to get 
pl ol and acetone. 
> High Purity Counts—Makers of para- 
cresol from coke oven mixed cresols 
simply can’t turn out a product of 
competitive purity. Distilled from 
coke-oven oil, cresol will run 60 per- 
cent meta, 40 percent para. After 
purification, it may run 80-85 percent 
para. SW’s synthetic, on the other 
hand, runs over 98 percent para. 
The high purity commands a pre- 
mium price—around 50¢ per Ib.—as 
against the 15¢ range for mixed cre- 
sols. 


Torrance Refinery Getting 
New Catalytic Reformer 


A new thermofor catalytic reformer 
will be erected by Bechtel Corp. at 
the Torrance, Calif., refinery of Gen- 
eral Petroleum Corp. Construction 
starts next May, and the unit should 
be completed by July 1954. 


To cost $10 million, the new ther- 
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mofor catalytic reformer, with a capac- 
ity of 1,900 bbl. a day, will produce 
blending stock for making high-octane 
gasoline. It will also make products 
for petrochemical use. 


Sulphuric Plant at Refinery 
Helps Combat Air Pollution 


A sulphuric acid plant will be built 
by Consolidated Chemical Industries 
Inc. next to the Baytown, Tex., re- 
finery of Humble Oil & Refining Co. 
As feed stock, this plant will use hy- 
drogen sulphide recovered during pro- 
cessing of crude and also acid sludges 
from refining operations. Part of the 
plant should be operating within eight 
months, and all of it a year from now. 

The new plant will go far to mini- 
mize atmospheric pollution at Bay- 
town. Since the end of World War II, 
Humble has spent about $4 million 
in efforts to reduce air and water pol- 
lution. These efforts have already re- 
sulted in a much cleaner water effluent. 
Many measures have likewise been 
adopted at the Baytown refinery to 
reduce air pollution. 

In the last five years alone, these 
measures have involved a capital out- 
lay of about $3 million. But practical 
methods for handling such wastes are 
not completely known so more experi- 
mental work is required to get results. 

The new sulphuric plant, which will 
utilize recovered hydrogen sulphide 
and acid sludges, represents the out- 
come of part of this work in which 
Humble has been assisted by Stanford 
Research Institute, where a technical 
group has significantly contributed to- 
ward abatement of atmospheric pollu- 
tion in the Los Angeles area. 


New Extraction Process 
Improves Soybean Meal 


Central Soya Co., Inc., of Fort 
Wayne, Ind., has developed a new 
solvent extraction process for soybeans 
that produces an improved meal. The 
improvement apparently involves cook- 
ing to remove solvent rapidly and 
cause explosion of cell walls. 

The new process literally explodes 
the cellular structure inside each soy- 
bean flake, freeing the protein for 
more ready digestion. At the same 
time an even film of moisture is pro- 
vided around each flake and through- 
out each individual cell that comprises 
the flake. This moisture protects and 


improves the nutritional value of the 
protein. 

Meal is light gold in color, has no 
bitter uncooked or burnt overcooked 
taste. It has 100 percent more vitamin 
B, (thiamin) than other meals, and 
essential amino acids that are more 
readily available. 

While it doesn’t contain more 
methionine or cystine than other 





meals, feed tests show chicks gain 6 
to 8 percent faster on 4 to 6 percent 
less feed than those fed hexane- 
extracted toasted meal, and 34 percent 
faster on 13 percent less feed than 
those getting expeller meal. Fifty per- 
cent more water-soluble protein is re- 
tained because of protective action in 
toasting. Similar gains on less feed are 
reported for swine. 


JALTIPAN 








Frasch Heads South 


First Frasch process sulphur plant 
outside the United States will be built 
in Mexico by Pan American Sulphur 
Co. at a cost of $5 million. Construc- 
tion starts in February next year on 
the plant at Jaltipan in Southern Vera 
Cruz on the Isthmus of Tehuantepec, 
and it should be completed by August 
1954. 

When it starts operating, the plant, 
with an annual capacity between 300,- 
000 and 600,000 long tons, will pro- 
vide Mexico with sulphur for its grow- 
ing industry. It will also help to alle- 
viate the shortage of sulphur that has 
plagued world industry since World 
War II. 

This shortage has been a drain on 
present Frasch plants in Louisiana and 
Texas, source of about 90 percent of 
the world’s sulphur. However, the 
shortage has been eased somewhat by 
recent discoveries of deposits along the 
Gulf Coast. 

The plant will produce 3.3 million 


gallons of superheated water daily to 
mine the sulphur by the Frasch 
process. The water will be forced into 
the domes to melt the sulphur before 
it is pumped to the surface for drying 
and ultimate use. 

Running through the area is the 
Chacalapa River, 20 ft. wide and 2 ft. 
deep. An alternate water source, seven 
miles south of the plant site, is the 
Coatzacoalcos River, which can be 
reached by pipeline. 

Fuel can be transported by pipeline, 
truck or railway tank car from the 
Pemex refinery at Minatitlan, only 16 
mi. east of the new sulphur plant. The 
Pemex refinery has a daily capacity of 
28,000 bbl. of crude. A natural gas 
fuel supply is also nearby in the 
Saline Basin area east of Puerto 
Mexico. 

Labor, until now engaged primarily 
in agriculture, is plentiful in the area. 
Jaltipan has a population of 7,300. 
Other neighboring towns are Puerto 
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UL ADAPTER 


When attached to LV models of 
the Brookfield Viscometer, the 
Brookfield UL Adapter, consisting 
essentially of a cylindrical spindie 
mounted symmetrically within a 
concentric tube, provides ampli- 
fying effects which make possible 
measurements to within .2 milli- 
poises in the ultra-low viscosity 
range of .2 to 10 centipoises. 


HELIPATH STAND 


When used in conjunction with 
a suitable Brookfield Viscometer 
fitted with a special bar-type 
spindle, the Brookfield Helipath 
Stand lowers the rotating spin- 
dle through the test material, 
making possible the testing and 
study of highly plastic materials 
such as grease, putty, shaving 
cream, gelatin, shortening, etc. 


z 


LEVELING STAND 


Designed to provide firm, easily- 
leveled support for a Brookfield 
Viscometer when used either by 
itself or equipped with a UL 
Adapter, the three-point screw- 
leveled base and adjustable ele- 
vation clamp of the Brookfield 
Leveling Scand insure fast set-ups 
and trouble-free determinations. 





~ BROOKFIELD 


VISCOTROL 


- 


Save Time, labee, Dollars! 


AAAS 


WITH BROOKFIELD INSTRUMENTS 


= | : i recision manufacturing and sturdy design, combined with in- 

: P genious application of the old and simple principle of measuring 
with a calibrated spring the torque on a spindle rotating at a 
constant speed, have resulted in Brookfield instruments becom- 
ing the standard the world over for the accurate, fast and direct 
determination of viscosity and related properties. Use the con- 
venient coupon below. 


Makes Possible 
Continuous and Automatic 
Viscosity Control 


Based on the same simole yet highly 
accurate operating principles em- 
ployed in the portable Brookfield 
Synchro-Lectric Viscometer, the 
Brookfield Viscotrol is designed for 
use where viscosity variations during 
production normally occur only in 
one direction. When installed in such 
tank, vat or pipe production systems, 
the Brookfield Viscotrol continuously 
measures the viscosity of the material 
in process. If a variation occurs, the 
unit automatically activates danger 
signals and/or other viscosity con- 
trolling devices. Write todey for 
Data Sheet 012. 


Brookfield Engineering Laboratories, Inc. 
Stoughton, Massachusetts 


Gentlemen: 
Please send me the literature items I have checked below: 


[} Fully illustrated catalog showing all portable Brookfield 
Viscometers and accessories. 


{] Brookfield Viscotrol Data Sheet 012. 
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veys dust laden air to Pangborn Collectors at 
Middlesex Silver Co., Middletown, Conn. Valuable 
silver fines recovered with this system ore worth 
$15,000 a year, after ail eperating costs of the 
system have been paid! 


HE THREE EXAMPLES you see 
here are actual case histories 
of dust problems solved by Pang- 
born Dust Control Equipment. In 
each case, Pangborn engineers stud- 
ied the problem, recommended a 
solution, and worked closely with 
plant supervisory personnel in se- 
curing the greatest benefits possible 
from the dust control equipment. 
Not that these examples are un- 
usual; they’re typical of Pangborn’s 
day-to-day operation. Improving 








This one Pangborn installation solved six dust 
control problems for Kingsbury Machine Tool Co., 
Keene, N.H. Heating costs have been lowered sub- 
stantially through recirculation of cleaned air, costly 
dust damage to machinery and products has been 
prevented, and workers’ efficiency has increased! 


working conditions, removing dust 
hazards, improving community re- 
lations, saving money through 
reclamation and salvage of the dust 
collected—these are Pangborn’s 
stock-in-trade— these are the bene- 
fits literally thousands of plants are 
enjoying, thanks to Pangborn. 


Whet ers your Dust Problems? Find 
out what Pangborn can do to solve 
them. Write for Bulletin 909A. 
Address: Pancsporn Corp., 2600 
Pangborn Bivd., Hagerstown, Md. 


Look to Pangborn for the latest developments in Dus? Contro! and Blast Cleaning equipment 











STOPS THE DUST HOG from stealing profits 





Wuat’s Happenine, cont. . . 


Mexico with 25,000, and Minatitlan 


| and Acayucan, each with 15,000. The 


plant will be built and manned almost 
completely by Mexicans. 

‘T,he plant will be located on conces- 
sions totaling 22,000 acres on and 
around the Jaltipan salt dome. With 
only 40 percent of the Jaltipan dome 
explored, Pan American decided that 


| reserves already appraised justified a 
| plant. 


Jaltipan dome has a fascinating his- 


| tory. El Aguila, the predecessor of 
_ Royal Dutch Shell in Mexico, in ex- 
| ploring for oil shortly after the Spin- 


dletop boom opened salt dome pos- 
sibilities, reported sulphur showings. 
Two sulphur concessions were taken 
by Engineer Manuel Urquidi and 
General Alfredo Breceda, both Mex- 
ican citizens, in 1942. Later these 
concessions were assigned to the Amer- 
ican Sulphur Co., the efforts of which, 
suffering from a lack of proper financ- 
ing, were unsuccessful. It was in 1947 
that American’s obligations to the 
Mexican government were taken over 
by the Gulf Sulphur Co. de Mexico, 
S.A., the Mexican operating subsidiary 


| formed in May of that year by Pan 
| American. Perry Allen, a U.S. citizen 
| who has practiced law over 20 years 


| in Mexico, heads Gulf Sulphur. 


Late in 1947 the Pan American Sul- 


| phur Co., through its subsidiary, be- 


gan exploration that has so far cost 
more than $1 million, all financed by 
Pan American. When it was first sus- 
pected that two relatively small domes 
were. actually one large dome, Pan 
American increased its original holding 
of 3,000 acres by acquiring 19,000 
acres through new concessions in 
March 1951. Exploration soon con- 
firmed that the Potrerillos and Jaltipan 
structures were actually one tremen- 
dous salt dome. 

Pan American is a Delaware cor- 
poration with headquarters in Dallas, 
Tex., and was organized about five 
years ago by a group of independent 
oil men turned sulphur wildcatters. 
J. R. Parten of Houston is president. 

Financing arrangements for the con- 
struction of the new sulphur plant in 
Mexico have been completed. The 
United States Export-Import Bank has 
loaned Pan American $3,664,000, pay- 
able at 5 percent interest over eight 
years. In addition, an offering of 
equity stock, to be underwritten by 
Kuhn, Loeb & Co. and Carl M. Loeb, 
Rhoades & Co., both of New York, 
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will be made to Pan American stock- | 
This stock offering will yield 


holders. 
about $3 million, 


So far, Gulf Sulphur Co. de Mexico, | 
the operating company with head- | 
quarters in Mexico City, has invested | 


over $1 million in exploratory holes, 
purchase of concessions and equip- 


ment, and other improvements. The 
company will go forward with pros- | 
pecting of the unexplored 60 percent | 


of the Jaltipan dome area. At the 


same time that plant construction gets | 
started, most of the 80 core holes al- | 
ready drilled will be cased and turned | 


into producing wells. 


Mexico has first call on sulphur pro- | 
duced by Pan American; Mexican | 
needs must be met before Pan Amer- | 


ican can export sulphur. At present, 


Mexico annually produces 38,000 tons | 


of sulphur. Total Mexican demand is 


62,500 tons a year. The added sulphur | 
from the new plant, therefore, will | 


obviously benefit Mexico’s growing in- 
dustry. 

President Parten of Pan American 
thinks the new plant will help to ease 
the sulphur pinch in the U. S. At 
present, he points out, there is an an- 
nual shortage of about | million tons 
in the world’s sulphur supply. This 


has hampered expansion of chemical | 
plants in Latin America. By supply- | 
ing Mexico and other countries, Pan | 
American will lift part of the export | 


burden from the United States, free- 
ing more Gulf Coast sulphur to meet 
climbing U. S. demand. 


Archer-Daniels-Midland Cuts 
Price of Chlorophyllins 


Price of commercial chlorophyllins 
has been cut sharply by Archer- 
Daniels-Midland Co. of Minneapolis, 
Minn. 

Donald G. Carpenter, manager of 
ADM’s Chlorophyll Division, says 
sodium and potassium copper chloro- 
phyllins, used in most commercial 
products, have been cut to $60 a Jb., 
figured on the basis of 100 percent 
purity. During the last year, the price 
has been from $75 to $85 a Ib. 

This price reduction applies to all 
chlorophyllins, in lots of 25 Ib. or 
more, including shipments covered by 
existing long-range contracts. 

ADM, a major precessor of agri- 
cultural raw materials, 


broad scale, encompassing research, 
commercial development and produc- 
tion engineering. (News Continued) 
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entered the | 
chlorophyll field last August on a | 


Blast Cleaning Unit 
is PORTABLE! 


Ideal for 

maintenance 

and many 

other jobs, 

including re- 

moval of rust, 

dirt, scale, etc. 

Economically 

cleans 

large ob- 

jects like 

tanks, bridges, structural work be- 
fore painting. Six sizes, stationary or 
portable, from... . $319.90 and up 


STOP DUST 
at the SOURCE! 


Pangborn indus- 
trial type Unit 
Dust Collectors 
trap dust at 
source, Machine 
wear is minimized, 
housekeeping and 
maintenance costs 
reduced. Solves 
many grinding and 
polishing nuisances 
and material 
losses. Models from 


$286.00 and up 








Hydro-Finish 
SPEEDS POLISHING! 


Removes scale, and 
directional grind- 
ing lines... 
prepares sur- 
faces for plating 
and holds toler- 
ancesto .0001”! 
Liquid blast 
reduces costly 
hand cleaning 
and finishing 

of molds, dies, 
tools, etc. 
Models from 


$1410.00 and up 


COMPACT Blast Cabinet 
for SMALL WORK! 


Ideal for pro- 
ducing smooth, 
clean surfaces on 
pieces up to 60” 
x 36” in size. 
Cleans metal 
parts, removes 
rust, scale, grime, 
dirt, paint, etc., 
in a few seconds. 
Saves money all 
year ‘round. Models from $319.99 up 


Look to Pangborn for the latest developments in Blast Cleaning and Dust Control Equipment 


Pangborn. 


PANGBORN CORP., 2600 Pangborn Bivd., Hagerstown, Md. 
Gentler-n Please send me more information on the equipment 





MAIL 
COUPON 
» FOR DETAILS 





GOULDS 
stainless steel 
centrifugal 


Toxaphene Blending 
Grows Fast 


With the stuffing box on suction side of impeller, Within five years some 85 


pressure on it is limited to the suction head only, 
assuring long packing life and freedom from 
excessive leakage. Interior of pump can be 
i cted and cl d and impeller can be re- 
moved or replaced without disturbing the piping. 





PUMPS 








This high! 
ga Goulds ol 
gle stage “eo 


Bfeo) fe well ett 


for general proc- 
ange Bihaag : 


ing im- 
ae this ver- 
tical sump pump 
(3047) will handle 
water containing 
large solids or fi- 








One plant engineer reports better 
than a seventy-five percent cost sav- 
ing by handling an especially erosive 
slurry with Goulds Fig. 3705 Stainless 
Steel pumps. The pumps previously 
used not only cost almost four times 
as much as the Goulds pumps, but the 
Goulds pumps have already been in 
service over twice as long. 

The entire fluid end of this Goulds 
Fig. 3705 pump is of stainless steel 
mounted on a cast iron support. It is 
regularly carried in stock in No. 316 
and FA 20 stainless steels, but other 
metals and alloyscan be supplied for all 
parts coming in contact with the liquid. 

This pump has several features that 
contribute to economical, 24-hour 
service with acid and alkaline liquors 
which quickly corrode standard iron 
or bronze pumps. Bulletin 725.3 
describes this Goulds unit in detail. 
We will be glad to send you a copy. 








firms have set up facilities to 
blend toxaphene-base insec- 
ticides. 


The mixing and formulating of pes- 
ticides is now big business—and pretty 
much a specialized business, too. Tox- 
aphene is a shining example. 

Made commercially* for only about 
five years, toxaphene will soon hit the 


°100-million-pound-per-year class. And 


within the past five years some 85 
manufacturers have set up facilities 
for blending toxaphene-base _insec- 


| ticides. Their total output will soon 
| approach 175 million pounds an- 
| nually. 

| » DDT Sparked It—The finishing of 


pesticides now requires more engineer- 
ing skill and better designed equip- 
ment than when the arsenicals, copper 


| compounds and a few other inorganic 


dusts and sprays made up the bulk of 
the market. 
It all started less than a decade ago 


_ when DDT and other new organics 


sparked what’s sometimes referred to 
as “the revolution in agricultural 
chemicals.” 

One of the latest—and most modern 
—pesticide finishing plants is the large 


| unit of Sanidad Agricola Mexicana, 
| S. A., in Mexico. Raymond M. Coch- 


ran, an American chemical engineer, 
designed the unit; he is now plant 
manager. (Continued) 


*By Hercules Powder Co. at Bruns- 
atin "a. and Hattiesburg, Miss. 
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One of the shell courses for this multi-layer vessel. The end view shows the 1” thick inner 
cylinder of stainless steel, with the thinner steel plate wrappings around it scarfed for welding. 


A.0. Smith MULTI-LAYER process gives chemical industry safe vessels for 


Nitrogen Expansion Program 


Many full scale vessels have been 
tested to destruction to prove the 
safety features of Multi-layer con- 
struction. 


The high pressures of 4,000 to 15,000 
psi, needed in the ammonia and urea syn- 
thesis process are completely met by the 
patented A. O. Smith multi-layer process. 


As the name implies, multi-layer vessels 
are built up from concentric layers of 
relatively thin steel plates progressively 
wrapped, tightened and welded together 
around a pressure-tight cylinder. This 
means that vessel walls can be built up to 
the thickness demanded by the pressures 
required for the process. In the remote 
event of run-away overload, fragmenta- 
tion of vessel walls is practically impos- 
sible due to the nature of multi-layer 
construction. 


Automatically Vented—Only the inner cyl- 
inder of a multi-layer vessel need be pres- 
sure tight. The outer layers are provided 


revents embrit- 


hydrogenation, venting 
aring layers. 


tling attack on the load- 


Besides complete safety, you get these 
added features with multi-layer vessels. 


BETTER DELIVERIES because multi-layer 
construction uses more readily obtainable 
thin steel plates. 


CORROSION IS NO PROBLEM: Only the 
inner cylinder need be made of the spec- 


CONSULT WITH 
A. ©. SMITH ON YOUR 
HIGH-PRESSURE PROBLEMS. 


ified alloy for the corrosion service. This 
saves expensive critical materials because 
the load | bearing portion of the vessel 
wall—not in contact with corrodents—is 
manufactured of more economical steel 
plate. 


NO SIZE OR WEIGHT LIMITATIONS. No com- 
promises n made in size or weight 
since restrictions imposed by ingot size or 
forming techniques do not apply to 
multi-layer construction. 


AO.Smith 


VESSELS » HEAT EXCHANGERS | 


Chicago 4 * Cleveland 15 * Dallas 2 * Denver 2 
Houston 2 * Los Angeles 22 * Midland 5, Texas 


Research and 
Engineering Building 


New Orleans 12 * New York 17 ® Pittsburgh 19 


San Francisco 4 * Seattle 1 * Tulsa 3 
Washington 6, D. C. 


International Division: P. O. Box 2023, Milwaukee 1 


with vent holes. In applications involving Licensee in Canada: John Inglis Co., Lid. 
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"No Corrosion Troubles Since 1935" > Solid is First Melted—The Sanidad 


plant receives technical-grade toxa- 
phene in galvanized steel drums that 
hold 250 Ib. of the yellow, waxy solid. 
The metal container is peeled off 
manually. 

The 250-Ib. chunk of toxaphene is 
then cut into 8-in.-thick slices by a 
“guillotine” designed by Cochran. 

Solid cake is held under a knife by 
a metal collar. As hydraulic pressure 
(about 350 psi.) is applied, the blades 
cut through the cake. This slicing in- 
creases the surface area so that the 
toxaphene can be melted faster. Toxa- 
phene is insoluble in water, but dis- 
solves in organic solvents. 

Disks of toxaphene fall into a steam- 
jacketed glass-lined kettle held at 175 
deg. F. About 6-8 percent by weight 


with of straight-run kerosene (or a kerosene- 
achat teding xylene mixture) is added. The toxa- 
phene both melts and dissolves in the 
agitated kettle, but the solvent is 
= added primarily as a viscosity depres- 
2 


sant. The mixture is pumped to an 
; ; aluminum holding tank as fast as the 
“Way back in 1935 we found that the effective answer toxaphene melts. 

Liquid toxaphene, slightly diluted 


: ; . | with solvent, can be processed into a 
Not only are they really acid-proof, they will take high | liquid concentrate ae Aue. 


steam pressures—which speeds production—they require | » Making the Solution—Liquid con- 
| ' : h ‘ h pens “tt | centrate now goes to the solution de- 
almost no maintenance, there is no thermal shock pro | partment; ‘this consists of three inter- 


lem, and we know from experience they last a long time.” connected mixing tanks and a bottling 
machine. 

Solvent (usually kerosene) is meas- 
ured in with a regular gasoline pump. 
The liquids are mixed by pumping 
through the three tanks; the final con- 
centrate (40, 60 or 80 percent toxa- 
phene) is drawn from the last tank 
and packaged in glass jugs or steel 
drums lined with a baked phenolic 

| resin. 

Sometimes DDT is added in the 
TANTALUM SHELL mix tank; the ro regen men 
AND TUBE HEAT EXCHANGER | usually consists of 4 _percent toxa- 

| phene, 20 percent DDT and 40 per- 
Contains 174 seamless tubes with | cent solvent. Before use by the cotton 
heating orea of 187.5 sq. ft. | grower, the final concentrate is mixed 
Using 150-pound steam, this unit will trans- | with water in an emulsion for spray- 
mit roughly 4,000,000 Btu per hour. Smaller ing. 
or larger units can be built for your process. | ®» Making the Dust—When dust is to 
Consult Fansteel for designs and recommendations Seas satis acces coaeos 


the dissolving kettle to two glass-lined 


| tanks. There it is diluted to 40 per- 
Acid-Proof cent strength in the same way as for 
liquid concentrates. Temperature is 


held at 175 deg. F. 
It is then pumped through a 2-in. 
steam-jacketed bronze pipe to the 





to acid corrosion troubles is tantalum heat exchangers. 











Sancipal Metallurgical Corporation x 
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DORRCO DOINGS In 1952 


The outstanding event in ’52 has been the landslide election 
of General Eisenhower, with Congress Republican by a 
very small plurality. A year ago I stated “Millions of us 
here today are thrilled by the hope that we can vote for a 
really great man, one like our first President, a great Gen- 
eral, but above all an able and very wise patriot. No one 
believes that he would leave his present duties unless he 
felt that as President he could better serve his country and 
the world. It is inspiring to realize that he certainly can 
count on our strongest leaders to help build his team.” 
Now 33 million voters, who gave him the greatest job in 
the world, must be ready to work as unselfishly for our 
country and the world as we expect him to do. America has 
taken heart at the promise of leadership based on unques- 
tioned integrity of mind and character—and I feel all parts 
of the free world will do likewise. 


* * * 


RESEARCH AND DEVELOPMENT — We are continuing funda- 


mental studies on classification and sedimentation as well as 
exploring further applications for fluidizing techniques. The 
Hydroscillator, first introduced at Tennessee Copper, is ex- 
tending into other fields, notably low grade iron ore where 
the trend is towards sharper separations and cleaner sands. 
Several interesting developments in sewage treatment are cur- 
rently under investigation. These include an improved diges- 
tion process and a method of accelerating secondary treatment. 


KRAFT MILL RECAUSTICIZING — We recently conducted a sur- 
vey in this field, visiting thirty pulp and paper mills, all of 
which employ the Dorr Continuous Recausticizing System. 
The main purpose of our visits was to discuss operational 
trends and to seek ideas for improvement. The general re- 
sponse was gratifyingly favorable and several changes have 
been adopted which will result in further increasing the effi- 
ciency of the Dorr System. 


CONSULTING ENGINEERING — Our major design project for 
the year has been a large triple superphosphate plant for one 
of America’s leading fertilizer producers. Other projects 
handled this year included such diversified operations as cya- 
nide plants in the Middle East and Africa, a new zine con- 
centrator in the U. S., further developments in the chemical 
fertilizer field, and various hydro-metallurgical problems. 


ABROAD, — All our Associates in Europe and our recently 
formed Company in India have completed a very satisfactory 
year. Among our projects starting this year were a phosphoric 
acid plant in Greece and a kraft pulp mill in Austria. For the 
latter we supplied a Continuous Recausticizing System as well 
as a battery of Oliver Filters for the first continuous brown 
stock washing plant in Europe. 


FLUOSOLIDS — The first commercial FluoSolids installation for 
roasting zinc concentrate went into operation last summer. It 
is producing SO2 gas for sulfuric acid manufacture and a 
desulfurized zinc calcine for leaching prior to electrolytic zinc 
production. In addition to this installation, eight FluoSolids 
Reactors at paper mills in the U. S., Canada and Norway are 
either in operation or under construction to supply major por- 
tions of their SOz requirements for sulphite cooking liquor. 


MUNICIPAL SANITATION — 1952 has heen another active year 
for us in the fields of municipal water and sewage treatment. 
A very noticeable trend has been the mechanization of treat- 
ment plants serving smaller towns and municipalities. Here 
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our complete small-scale plants are providing a high degree 
of sewage treatment for populations under 5,000, 


INDUSTRIAL WATER TREATMENT — Accelerated by the de- 
mand for greater product quality control, industrial water 
treatment is rapidly approaching the mvnicipal field both in 
size of installations and completeness of treatment. In the first 
ten months of 1952 we received orders for Dorr water pretreat- 
ment equipment which in the aggregate will handle almost 
80 million gallons daily, These installations varied from a 
600 gallon per hour ion-exchange system for a pharmaceutical 
manufacturer to a 26 MGD Dorreo Hydro-Treator for a new 
dissolving pulp mill. 


MINE BACKFILL — The compact, highly efficient DorrClone is 
becoming increasingly popular for mine backfilling operations. 
One installation at Madsen Red Lake Gold Mines employs 
two stages to produce 120 tons per day of fill with a percola- 
tion rate of 4-6 in/hr. Key to the two-stage DorrClone flow- 
sheet is flexibility. Any type of fill can be produced from 
practically any composition of mill tailings. 


CANE SUGAR —In 1920, United Sugar Companies’ Ingenio 
Los Mochis, one of Mexico’s leading sugar producers, put into 
operation the first Dorr Continuous Cane Juice Clarifier to be 
ordered, following the initial demonstration at the Cuban 
American Sugar Company’s Central Mercedita. In subsequent 
years, additional Dorr units were installed as the mill was 
expanded. In 1952 another Dorr Multifeed was ordered as 
part of Ingenio Los Mochis’ current expansion program, and 
will go into operation for the 1953 crop. This is typical of the 
industry's continuing confidence in our sugar equipment. 
* * * 


We started the year in Cuba and enroute home saw an 
industrial revolution in Miami, engineered by MRA, whose 
principles we have seen working so effectively for indus- 
trial and international peace and understanding in many 
parts of the world today. 


Crossing to Europe in May, we spent nearly a month in 
Spain. The incident of a Spanish Engineer working at 
Westport 26 years ago resulted in intimate contact with the 
warmest Spanish hospitality, giving us the feeling that we 
were privileged to come closer than most visitors to the 
real Spain. We left, greatly impressed by Spanish progress 
and the general happy philosophy of the people. 


In Europe, visits to the ACHEMA Exhibit in Frankfurt 
and the Society of Chemical Industry Meeting in Aberdeen 
were most worthwhile, and the close cooperation and fine 
work of our Associates abroad brought renewed stimula- 
tion and admiration. 

We are closing one of the best years in our history, with 
a strong conviction that with better understanding as a 
whole we can look forward to a gradually improving world. 


We all join in sending to our friends everywhere greet- 
ings and good wishes. 


ue 


Barry Place, Stamford, Conn. 





Wauat’s HappPENING, cont. . . 


dust-making department. (Non-fer- 
rous metals must be used in handling 
the liquid as iron increases the break- 
down of toxaphene, with liberation of 
HCl.) 

Liquid toxaphene is _ sprayed 
(through a series of j-in. bronze 
nozzles) directly onto hot clay of the 
aitapulgite group (Attaclay) that serves 
as a carrier. The material is agitated in 
a 2-ton ribbon mixer during this im- 
pregnation. 

It then falls into a screw conveyor 
and is fed into a high-speed hammer 
mill. The product, now 93-95 percent 
through 325 mesh, goes into a vertical 
lift and to a 4-ton ribbon mixer driven 
by a 30-hp. motor at 42 rpm. It is now 
a 40 percent toxaphene dust concen- 
trate. 

Clay, sulphur and other materials 
can be added in the 4-ton mixer for 
different formulations. The dust 
passes through a non-sparking attri- 
tion mill to get a homogeneous mix- 
ture. It is bagged automatically into 
5-ply, valve-type multiwall paper bags 
with one asphalt laminated layer. 





CONVENTION CALENDAR 


American Association for the Advancement 
of Science, annual meeting, St. Louis, 
December 26-31. 

Plant Maintenance Conference, in conjunc- 

tion with Plant Maintenance Show, 

Purpose of this new catalog is to help you select the fr Saas Auditorium, Cleveland, January 

ight f . : Pes 

le St Society of Plastics Engineers, annual tech- 

All types in the diversified line of Deming Pumps for ae ond — scroetpcarae Smurreeen 

industrial service are illustrated. Sectional views Lge Commercial Chemical Development Asso- 

show features of construction. Performance tables §& =? ee — Statler Hotel, Cicveland, Janu- 
implify the problem of selecting the best f ee 6 ee 

tied fy if z gt _ Pee me Nee pone fer \ Association of Soap & Glycerine Producers, 

the specified need. Ba annual meeting, Waldorf-Astoria Hotel, 

é New York, January 27-29. 

Here are 96 pages of useful information. Deming Asides Phammsnestiod’  WMaasfackeeen 

Industrial Catalog 1-52 is yours for the asking. No - Association, eastern section meeting, 

obligation. Use coupon, or write, as you prefer. ; sae Hotel, New York, February 

: American Association of Textile Technolo- 
gists, annual symposium, Statler Hotel, 
New York, February 3. 

Manufacturing Chemists’ Association, air 
pollution abatement conference, Statler 
Hotel, Detroit, February 26-27. 

Drug, Chemical & Allied Trades Section, 
New York Board of Trade, annual din- 
ner, Waldorf-Astoria Hotel, New York, 
March 5. 

National Agricultural Chemicals Associa- 
tion, spring meeting, Jung Hotel, New 
Orleans, h 11-13. 

Southern Paint & Varnish Production 
Club, annual mecting, Buena Vista 
Hotel, Biloxi, Miss., March 18-21. 


fe See Se Se eS AS SON sO RE ON Oe mY ST +5 
THE DEMING CO., 525 Broadway, Salem, Ohio (|. 
Please send free copy of INDUSTRIAL CATALOG No. I-52. 


i 
3 
2 PLEASE PRINT 
5 
? 
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MY NAME 





COMPANY 





ADDRESS 





city ZONE ‘ STATE 
ee 
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the number one builder of nitric acid plants? 


In recent years, over 90% of. the nitric acid plants built in the 
U.S. have been built by C & I. 


Why? ... because C &1 engineering, design, and construction 
know-how plus vast experience delivers your nitric plant at a FIXED 
COST:.!.. on a FIXED DATE. Size of nitric acid plants range from 10 
to 200 tons per day. 


Gir. Se Meme LEXo MN old-JolelactoMiloM oleli (eM) (leh igeliP4-igme-Vatlslelalliumb ligel io 


and Complex Fertilizer plants. Your inquiries are invited. 


\ 
a 
THE CHEMICAL & INDUSTRIAL CORP. 


CINCINNATI 26, OHIO 
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cate 


STARTING material: Log cores left over from peeling. 


ad 


TRAVELING SAW automatically cuts slabs of right length from FINISHED board has unusual flexibility, as demonstrated here 


3-in. thick precompressed blanket of fibers. 


Be 


BLANKET of fibers before pressing is 6 to 10 in. thick. 


x 


B. 


by general manager H. W. McClary. 


New Hardboard Process 


Plywood waste is put to use in first commercializa- 


tion of semi-dry process. 


Resin binder is the only liquid 


added; product is tough and flexible. 


With its new high-strength hard- 
board now in full production, Ana- 
cortes Veneer, Inc., at Anacortes, 
Wash., is the first licensee of a new 
semi-dry process* perfected by the 
industry-backed Plywood Research 
Foundation. 


* Covered by U. S. Patent Nos. 2,571,986 
and 2,581,654 and corresponding foreign 
patents, with other patents pending. 


138 


From 1 to 3 percent of a thermo- 
setting resin is the only liquid used in 
the process, in contrast to the 2,500 
gal. of water used to produce 1,000 
sq. ft. of 4-in. board by the wet process. 
With air as the conveying agent for 
the fibers instead of water, the semi- 
dry process doesn’t need the expensive 
equipment and power to handle the 
immense volume of water required in 


the wet process, where the fiber is han- 
dled as a 4-percent slurry. 

Anacortes is the sixth producer of 
hardboard on the West Coast—a new 
development in that area since the 
war. One of the largest worker-owned 
plywood firms in the Pacific North- 
west, it is the first plywood plant in 
the country to get into commercial 
production of hardboard. 
>From Plywood Waste—The new 
product, known as Armorbord, is made 
solely from solid old growth Douglas 
fir which accumulates in various forms 
in a plywood plant—such as centers 
remaining after the logs have been 
peeled and solid veneer trimmings 

(Continued) 
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/ 3 
They Shed Splashes 


Like Water Off a Duck's Back 


FOR INDOOR AND 
OUTDOOR USE—IN A 
WIDE RANGE OF TYPES 

AND SIZES 
1 to 125 HP Squirrel 
Cage Induction 3 
Phase Splash Proof 





150 to 400 HP 
Squirrel Cage 
Induction 3 Phase 
Splash Proof 





3 to 25 H. Slip Ring 
Induction 3 Phase 
Splash Proof 





30 to 100 HP Slip 
Ring Induction 3 
Phase Splash Proof 





1 to 7% HP Repulsion 
Start Induction Single 
Phase Brush Lifting 
Splash Proof 





1 to 20 HP Capacitor 
Start Induction Single 
Phase Splash Proof 
— Capacitor mounted 
separately on 7/2 

HP and larger. 





1 to 75 HP Direct 
Current Splash Proof 
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SPLASH PROOF MOTORS 


Your production is protected by a Century Splash Proof frame 
that keeps all squirted, spilled or splashing liquids away 

from the vital working parts of the motor. These motors can 
be hosed down during your plant clean-up without 

the slightest damage. 


Take a look at the many different types and sizes of 
Century Motors that are available in Splash Proof frames. 
Whatever your electric motor requirements, you can specify 
Century — correctly and with confidence. 


Century motors range in size from Ye to 400 horsepower — 
AC, single or polyphase or direct current — with drip proof 
— splash proof — dust proof — or explosion proof frames. 
Your nearby Century District Sales office, or a convenient 
authorized Century Distributor will be glad to give you 

full information. 





72% 











CENTURY ELECTRIC COMPANY 
1806 Pine Street 
St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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q tay bead CONSOLE panel automatically controls 


o,0 ae i most of the process operations. 


4 
’ 


se 


% at, es ¥ 

t ’ : “ 

ae a WA Pe: which cannot be used for plywood. 
. on "ey The process at present does not use 
go < | 











} | bark but can use other types of wood 
besides Douglas fir. 


Your oven needs .. . large or small, batch or continu- bs Anacortes’ new board plant cost 
ous production, for drying, baking or dehydrating e) about $1 million. Present daily capac- 
a can = filled Mees ele ee fetely Ge, | iY. is 90,000 sq. ft. of 4-in. board, 
e small ovens illustrated are shipped completely ~*} ! pane one 7 
assembled, thoroughly tested and ready to operate. “«j with sea onary me consid 
Installation is a one-two process: Spot in place... & | rene “grape : z by ay eer 
rmorbord is light tan, with a hard, 
j 





, make connections .. . and you’re ready for production. » 

Write for booklet, “Industrial Ovens,” m | satiny surface. 
showing typical installations. : | » How It’s Made—The raw material is 
THE KIRK & BLUM MANUFACTURING CO. | chipped into small pieces averaging 
3208 FORRER AVE., | about @ in. square. (Storage bins at 
CINCINNATI 9, OHIO «, | Anacortes can hold 1 million Ib. of 
es green chips, enough for one week’s 
operation.) The chips are softened 

under steam at pressures of 20 to 50 
| psi. for 5 to 20 min., are then fed to 
| acontinuous cooker through which the 

chips are advanced by a series of ad- 
| justable paddles. 

Wax size (about 1 to 3 percent) is 
added to the chips in the cooker. 

The next step is grinding. Screw 
conveyors provide a steady continuous 
flow of chips to two mechanical grind- 
ers at temperatures of 275 to 300 deg. 
F. The chips emerge from the grind- 
ers as individual fibers and tiny wood 
fiber bundles with brushed-out ends. 

Next the resin is mixed with the 
fibers in a continuous blender. The 
fibers are then fed to a specially de- 
signed felting machine. A high-speed 
rotor distributes them to the top of 
the felter chamber. The fibers fall 
upon a moving belt synchronized with 

(Continued) 
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any pressure or vacuum you 
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from high vacuums to 15,000 psi pressure 


Ingersoll-Rand Compressors meet industry's exacting needs 
with traditional I-R economy, dependability and low maintenance. 






When a southern chemical corporation wanted to compress nitrogen and hydro- 
gen to 15,000 psi in the production of synthetic ammonia, Ingersoll-Rand com- 
pressors were chosen for the job. When the aircraft industry needed big vacuum 
pumps to exhaust testing chambers in order to simulate high altitude flying condi- 
tions, again Ingersoll-Rand equipment was selected. 

The installations pictured here are typical of the wide range of specialized 
services that I-R compressors are performing. 

If. you have a problem involving the compression or evacuation of air or gases, 
remember that for scores of years Ingersoll-Rand has been designing and building 
reciprocating, centrifugal, and steam-jet equipment—and combinations of these— 
to meet the most exacting requirements in all kinds of industries. Your I-R repre- 
sentative is well qualified to give you expert assistance, no matter what the gas, 


Ingersoll-Rand 


833-1 11 BROADWAY, NEW YORK 4, N. Y. 
















COMPRESSORS © PUMPS © AIR AND ELECTRICAL TOOLS © VACUUM EQUIPMENT © ROCK DRILLS © CONDENSERS * GAS AND DIESEL ENGINES 
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~ Docitic 


to get full use life. 
_- from your hone Pumps 
PACIFIC PROCESS PUMPS" — 
HORIZONTAL AND VERTICAL ARE STRICTLY 
HEAVY DUTY PUMPS 


Here is what Pacific's more than didequaté 
corrosion-erosion allowance means in 
terms of use life— TOTAL PERCENTAGE IN PUMP 
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AVAILABLE FOR USE LIFE | 





a 
REQUIRED FOR PRESSURE 
Here is why Pacific’s heavy duty process 
pumps are more economical — 
INSTALLED COST 


‘anes eee 
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Write for 
Bulletins 105-R, 108 & 115 
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HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bidg., 122 E. 42nd St., New York 
Offices in All Principal Cities ’ 
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the output of the grinders. Some 
fibers lie flat, others stand on end. 
> Random Arrangement—This non- 
directional pattern of the fibers is the 
main difference between board pro- 
duced by the semi-dry process and 
standard wet processes. During press- 
ing, the fibers are arched or bent over, 
forming myriads of microscopic inter- 
locking trusses. This gives the product 
high impact resistance and flexibility. 
As the mat emerges from the felter 
it is 6 to 10 in. thick, depending upon 
the thickness and physical properties 
desired in the finished board. A pre- 
compressor ‘reduces the thickness to 
about 3 in. before the mat is cut to 
desired lengths by a traveling saw. 
The hardboard press is conventional! 


| except for a greater daylight opening: 


between plates. Mats are received on a 


_ wire-cloth conveyor. Curing takes 8 
to 10 min. at 325 to 375 deg. F.; the 
_ individual fibers are permanently re- 


united in a ‘thin, hard, homogeneous 


| sheet. 


The sheets are ejected from the 
press by means of the wire cloth which 
remains under the mat during press- 
ing. The mat also facilitates venting of 
moisture. Moisture content of the 
board is brought up to 5 to 7 percent 
in a conventional tunnel humidifier. 
> Robot Plant—Up to this point the 
entire process is automatic. The only 
hand labor involved is that of feeding 
the trim saws and systematic grading 
before packaging for shipment. Only 
30 men are needed to turn out 2.5 
million sq. ft. monthly. 


Celanese Producing Acetic 
By New Process in Texas 


An entirely new process is being 
used to produce acetic acid and acetic 
anhydride in the new $17 million 
petrochemical plant of Celanese Corp. 
of America at Pampa, Tex. 

While acetic acid and acetic anhy- 
dride are the principal chemicals being 
made during the initial phase of opera- 
tions, derivatives of these chemicals 
will eventually be produced. Units 
to produce the derivatives will be 
built as soon as work on the present 


‘facilities is completed. 


The new plant likewise increases 
Celanese production capacity for 
methanol and acetone. 

Celanese developed the new process 
for making acetic acid and acetic an- 
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BAGPAK DIVISION 


all Paper Shipping Bags are described in the above brochure, For your copy, write to 
ak Division, International Paper Company, 220 East 42nd St., New York 17, Dept. E-9 
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HELLO...BEMIS? ! WANT TO ORDER A hydride in its Clarkwood, Tex., petro- 

chemical research center. Raw 
CARLOAD OF MULTIWALLS. WHEN DO materials are liquefied petroleum gases 
from the Texas Panhandle, where the 


YOU THINK... OH! HERE THEy ARE! plant is located. 
WHAT TOOK YOU SO LONG? New Fertilizer Plant Will 


Use Nitric Acidulation 


A new process will be employed by 
the Nitrogen Division of Allied Chem- 
ical & Dye Corp. to produce a high- 
analysis complete fertilizer in a $5 
million plant to be built at South 
Point, Ohio. Nitric acidulation will 
be used in the process. 

Construction of the new plant starts 
this fall. Allied expects it to be com- 
pleted by the summer of 1953. 

In the new process, developed by 
Allied after four years of research, 
ground phosphate rock is continuously 
mixed with nitric acid and a small 
amount of sulphuric acid. Next, the 
material is reacted with anhydrous am- 
monia to neutralize any acids present 
and to increase the content of plant- 
food nitrogen. Potash salts are added, 
and the product is granulated to uni- 
formly sized particles that are free 
flowing and easily handled in fertilizer 
distributing equipment. 

The high plant-food content of the 
product will be obtained through sub- 
stituting nitric acid for a large part of 

. the sulphuric acid normally used to 

Don’t pin us down to that,  — make complete fertilizers. This will 

s Bes ff result in annual savings of up to 88,- 

please. But, no fooling, the r 000 tons per year of 100 ton hat sul- 
twelve Bemis multiwall s phuric acid needed for other uses. 

, Containing all three essential fer- 

plants, strategically locat- ms tilizer elements, Allied’s product will 

. > have 36 percent plant food, made up 

ed coast to coast, mean oe of 12 ae eck of nitrogen, avail- 


that at least one is conven- y able phosphoric acid and potash. It 


. . t will help to meet fertilizer require- 
iently close to you. This . ments of farmers in the Midwest. 


time-saving means money- 
New Allied Plant To 


saving. Ask your Bemis ase eee Make Ethylene Derivatives 
Man for details. Construction of a $5 million plant 


in Texas for production of organics has 
been started by Allied Chemical & 
Dye Corp. First to be built for Allied’s 
Organic Department, the plant will 
occupy a 650-acre site bordering the 


: put vate i se 
aay) Bi Sabine River at Orange. 
e : 1S / Allied will manufacture ethylene 
, iat oxide, ethylene glycol, diethylene gly- 


General. Offices — St..Louvis 2, Mo. col and triethylene glycol at the new 
Offices in all Principal Cities Orange plant. No other plant of 
Allied now makes these chemicals. 
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BEING « 
(CONDENSATE TO WASTE) RETURNED 


Trapping outdoor storage tank heaters, tracer lines and steam 
mains with Sarco LIQUID EXPANSION thermostatic steam traps. 


Have you the problem of removing air and 
condensate from outdoor storage tank heaters, 
tracer lines and mains? 


Sarco, and Sarco alone offers you a special 
LIQUID EXPANSION thermostatic steam trap 
designed especially for this type of installation. 


The Sarco LIQUID EXPANSION thermo- 
static steam trap has these advantages: 


. Needs no protection against freeze ups. 


. Discharges condensate at adjustable tempera- 
tures below 212° F., making it possible to use 
some of the sensible heat of the condensate. 


. Small size, light weight, large capacity — as 
easy to install as a pipe elbow. 


(. Not affected by water-hammer, vibration, pres- 
sure pulsations or superheat. 


5. And just as effective indoors too. 
Write for new Bulletin 260-4, free for the asking. 


SARCO COMPANY, INC., Empire State Bldg., New York 1, N.Y. 
SARCO CANADA LTD., TORONTO 8, ONT. REPRESENTED IN PRINCIPAL CITIES. 


1. Removing air and condensate from coil 
heaters in flow meter cabinets with 
Sarco No. 9 balanced pressure thermostatic 
steam traps. 

. Steam jacketed asphalt lines and a jacketed 
pump drained by Sarco No. 871 LIQUID 
EXPANSION steam traps. (Globe Roofing 
Products Co. Whiting, Ind.) 

. Sarco No. 871 LIQUID EXPANSION Steam 
Traps draining air and condensate from 


Serco No. 871 LIQUID steam tracing fines. 


EXPANSION thermostatic 
steam trap for outdoor ap- 
plications. Discharges con- S ‘Saves steam. 
densate in a continuous 


stream at temperatures fs } 
always below 212°F. improves product quality and output = 416% 
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urface 


DIRECT GAS-FIRED 


air heaters 


Chemical Industry 


SCROLL TYPE AIR HEAT- 
ERS utilize the most efficient 
method of heating air or other 
gases by mixing the products 
of combustion directly with 
the air to be heated. 


COMPLETE COMBUSTION 
assures that only small amounts 
of nitrogen, carbon dioxide, 
and water vapor are added. 
These compact heaters can be 
designed to operate against 
back pressures if required. Di- 
rect air heaters are available in 
68 standard sizes with heat in- 
puts from 250,000 to 6 million 
Btu per hour. 


HAVE YOU AN APPLICA- 
TION? There are innumerable 
applications to which ‘Surface’ 
Air Heaters can be put in the 
chemical processing industries. 
Perhaps unknowingly you have 
one. Write for information. 


ne 


TOLEDO 1, OHIO 








manna non 
Heaters. . 





| increased demand, 
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Goodrich Increasing Output 
Of Sodium Polyacrylate 


As a result of increasing demands 
for scil conditioners, B. F. Goodrich 
Chemical Co. has expanded plant faci- 
lities for volume production of sodium 
polyacrylate, a basic ingredient for 
making conditioners. 

By early 1953 sufficient quantities of 


| sodium polyacrylate will be available. 
| No shortage, such as occurred when 
| soil conditioners were first introduced, 
| is foreseen. 


Manufacturers of soil conditioners 


| and commercial packagers will get 
| sodium polyacrylate directly from 


Goodrich in water solution or as 
powder or flake. None will be sold to 


} Consumers. 


While sodium polyacrylate has 


| hitherto been used in paint manufac- 


ture, sizing and rubber latex com- 
pounding, its use in soil conditioners 
causing a tem- 
porary shortage. 


| Du Pont Halts Sale of 
| Fermentation Ethanol 


Du Pont will discontinue the sale 


_ of ethyl alcohol at the end of this year. 


When additional synthetic alcohol 


| capacity, now under way, gets into 
| production around the middle of 
_ 1953, there will be sufficient capacity 
| to meet the requirements of the entire 


country. Since 1932 Du Pont has pro- 
duced ethyl alcohol at Deepwater, 
N. J., by the fermentation process. 
Du Pont will meet all contractual 
obligations until the end of the year, 


__ and will continue to supply its regular 
| customers for a longer period if neces- 


sary until they can arrange to get their 


| alcohol elsewhere. 


Discontinuing the sale of ethyl 
alcohol in no way affects Du Pont’s 
manufacture and sale of methyl 


| alcohol. 


Electron Microscope Detects 
Sources of Air Pollution 


The electron microscope is proving 
an important tool in tracking down 
sources of atmospheric pollution, ac- 
cording to Dr. W. C. McCrone of 
Armour Research Foundation at TMli- 
nois Institute of Technology in Chi- 
cago. For the first time, the micro- 





PUMPS for 
PROCESS 
INDUSTRIES 


BULLETIN CL-339 AVAILABLE 


For the processing industries 
pumps need to be built for definite 
requirements. For this reason 
Taber Centrifugal Pumps will al- 
ways prove far superior to stock or 
trade pumps. © For example: 
there is a variety of impeller com- 
binations for given-size 

casings; casings of vari- 

ous sizes for given-size 

yokes; over-size ball 

bearings, extra size 

shafts; extra deep stuff- 

ap , ing boxes —all as- 
sembled and “Per- 

formance” Rated 

for final require- 

ments of your job. 

© This is an indication of 

extreme flexibility and 
dependability of Taber 

Pumps. @ Also pump 

built of any obtainable 

metal or alloy found 

suitable by customer. ® 

Please use your business 
stationery when writing 

eth for BULLETIN CL-339. 
TABER PUMP CO. (Est. 1859) 
294 Elm St. Buffalo 3, N. Y. 


TABER 
PUMPS 


HIGHER PRACTICAL PERFORMANCE 
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‘scope makes it possible to pinpoint’ 
sources of smoke. © 


“Of course,” McCrone says, “we . 
Ihave been able to detect carbon in ay 
‘smoke samples by conventional chem- : 


sical tests, but magnification of a speci- 
men up to 50,000 times its actual size 


with the electron microscope enables pe 

ius to identify its cides iohaiean it is helps coopfy EAR fectatt Coup, 
from an industrial smokestack or a eine 
trash fire in an incinerator. OF s50 ie 

“By the same method, we also have ees ™ ‘ 
been able to identify fibrous materials , : 
found in air pollution, such as paper, 
‘cloth, and feathers.” 

In addition to its use in determining 
the sources of air pollution, McCrone 
is using the electron microscope to 
analyze high explosives, metals, 
crystal structures, particle sizes and dis- 
persion of particles. 








HEATING COIL PLEXIGLAS 
(FOR WINTER 


i 2 STORAGE 
International’s Researchers FILTER e FOR WINTER ron 
Push South’s Use of Timber ren mt TY an ora TEC dle mown | 


95F 130 GR/LB 73 F 32 GRAB UNIT SSF 13 GR/LB 15% RH 
20 % RH 18 GR/LB 


Research with the goal of develop- eRun wes 23 came of 
ing pulp and paper products from murer -NA, ae ee 
southern trees will get added impetus Tope cae seh 
now that International P. aper Co. has Above—Laminated Plexiglas aircraft canopy used on B-47. This is followed 
opened its new $400,000 laboratory by a schematic flow diagram of air conditioning system for storage room. 
in Mobile, Ala. The laboratory is one 


of the most modern and completely 7OF 15% R.H. MAINTAINED YEAR ROUND 


equipped in the South. 
Full pilotpleat creations can be | PROTECTS LAMINATED PLEXIGLAS! 


carried out in equipment at the new | Laminated butyral-acrylic Plexiglas is mighty allergic to humid- 
laboratory, according to Erling Riis, | ity. This is critical in the production of aircraft canopies such as 
vice president and general manager made for B-47 bombers by Goodyear Aircraft. Without controlled 
of International’s Southern Kraft humidity storage conditions, absorbed moisture vaporizes during 
Division. high temperature forming and causes bubbles which destroy 
International has made great strides optical clarity .. . create distortions. One flaw of this nature could 
in its research on utilization of wood cause the scrapping of a canopy costing up to $1500. 
from southern trees. Southern Kraft’ However, by utilizing controlled low humidity air in the Plexi- 
developed the first mass production of glas storeroom, Goodyear is able to produce crystal clear canopies 
Wiataitaten tealt Gamat d fr of high quality. This air is delivered by a KATHABAR Humidity 
egy mses sd = Conditioning unit. Conditions in this room are maintained at 
southern pine. Other achievements: 


the first successful bleaching process Sorc vcore 
for both kraft paper and board in the Ce 
South and the development of the 5 C 

first process for making dissolving pulp URE OMBUSTION 
by the kraft process from southern t Le 
hardwood. 



































1/0HI0 
Youngstown Adding Ovens Ys 10 ORDER 10 te ° . A eae ea 
To Increase Coke Output » TS 


(C] Send me case histories and complete information on Kathabar 
First new coke making facilities to humidity conditioning equipment. 


be installed by Youngstown Sheet & y “et [(L] Send me information On .ssesseeseeeeeeeeeseceeesesenseese 
Tube Co. at Youngstown, Ohio, in p (Write here any special humidity problems you may have.) 
more than 30 years will produce 450,- 
000 tons of coke per year. No new 
byproduct facilities will be added to i PRN sh eevee? 
present installations since the coke gas 
is needed for other purposes. 

While the company has disclosed 





Names ccccccse reece reser eee reer rere eee eeer eer eeeeeies eeerrenee 
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B onus P er f ormance no figure, it’s estimated the complete 
, . ie plant will cost about $10 million. It 
a ATION will consist of a battery of 76 new 

ovens on a site near the company’s 

present Campbell works. 
Youngstown Sheet & Tube now 

operates three batteries, a total of 306 

ovens with a capacity of 1,350,000 tons 

of coke annually, at its Campbell 
works and another battery of 84 ovens 


PNY STR PAL with a capacity of 370,000 tons a year 
Filters — ; at its nearby Brier Hill works. By- 





| product facilities find use for part of 
| the coke gas from each of these in- 

stallations. 
, ws With an eye on the future, Youngs- 
100 to 15,000 gallons per hour. -? town Sheet & Tube is also sponsor- 
Portable and stationary models. : | ing, together with others, the recently 
Special filtering systems engineered to | formed Hydro Coal Transportation 
meet unusual requirements. | Co., a utility, which has acquired land 
over which the new Ohio Turnpike 
will pass. When the turnpike is con- 
and it’s performance that counts «o> peel ms next summer, Hydro will ask 


A F A : for an underpass beneath the turnpike 
The engineering, design, and construction of INDUSTRIAL filters | ‘endl on the ‘ae it has acquired. This 


have proved out in long service. With the outlet near the top of _ will be for possible future use in trans- 
the chamber a uniform precoat is deposited on the filter leaves porting coal by pipeline from a dock 


as the solution fills the chamber. The outside lockup simplifies on the Ohio River in the East Liver- 
pool area to industrial users of coal 


the lockup of the leaf and bag assemblies. INDUSTRIAL exclusive in Youngstown. 

air-wash cleaning method practically eliminates the usual labor, 

downtime, and the inconveniences of dismantling the filter after New Sodium Chlorate Plant 
each cycle. INDUSTRIAL filters are often in operation for months For Oldbury in Mississippi 
without removing the cover. All these features add up to bonus Construction has started on the 


performance—clear filtrate at low over-all cost per gallon. new. $3.5 million sodium chlorate 
plant of Oldbury Electro-Chemical 
Ask for Bulletin 100-CPI : ‘ Co, near Columbus, Miss. Sodium 
chlorate from the new plant will begin 
This bulletin gives.complete information > es to reach the market late in 1953. 
oa INDUSTRIAL features, the sizes “i Other chlorate compounds may be 
and capacities of the standard models, and reas i manufactured later. 
details on the uses of INDUSTRIAL — Five miles south of Columbus on 


filters for solution clarification. the Tombigbee River, the plant will 
have access to Louisiana’s deposits of 


salt, prime material for sodium chlo- 
rate’ production. 
Sodium chlorate is used increasingly 
INDUSTRIAL ton-Exchange Demineralizers in agriculture and industry, the most 
For Low-Cost Chemically Pure Water immediately important uses being as 
Siiederd bepubtniat dectnereiiaer wilts a weed eradicator and cotton defoliat- 
are available with capacities of 200 to ing agent. Other uses are in the 


1000 gph. Special units of any copac- metallurgical, textile, and pulp and 
ity are engineered to requirements. paper industries. 





Urea: New urea plant of Sumitomo 

Chemical Co. is now in operation 

at Niihama in Japan. The plant 

was engineered and designed by 

Chemicai Construction Corp., and 

5918 Ogden Avenve Pg antes : Chemico will soon expand it, tri- 
Chicago 50, Illinois vicdhized Linings + Molded . pling its capacity. The Japanese plant 
: a 1 = uses a new high yield process devel- 
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<o“that dittioult oxidat“0t you were talking 


about, note these differences: 


i WELSBACH OZONE 
Ve JY quantitative 
reaction 


JS Low-cost 


J Fully automatic 


/ Always available 
Constant operating 
cost 


v No storage expense 


—f materials 


: nandling 
vf Only oxygen added 


~ Better check on Welsbach Ozone. 
_,for you. 


ie right oxidant. 


THE WELSBACH CORPORATION 


> gin 2 elp 2 € 
00 Wal t treet Philadelpt > ee 
t c 


Pioneers in 


Continuing 
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SRESENT OXIDANT 
Inefficient oxidation 


inane Ae Ow 


Too expensive 


Increasing labor and 
supervisory cost a 
pifficult to procure 9 
Uncertain chemical price 
“Increasing Storee® 
expense co cael 
Increasing materials 
handling | Y oS 
sost-oxidative olean-UP__ 
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“—ae be tte 8 


elie 





New! REEVES '(7"' 
Right Angle Drive 


Output shaft drives up, down 


or at right angles 


@ Small, compact, but rugged—the new Reeves RIGHT ANGLE 
DRIVE conserves space in right angle or vertical shaft applications 
+ « » Gives you long-lasting, trouble-free performance on heavy 
duty work. This “‘three-in-one”’ combination brings you in one, 
space-saving unit: a standard NE‘MA frame, type C, face- 
mounted motor; the time-tested REEVES speed-varying mecha- 
nism for positive, accurate speed changes without stops; and the 
new, rugged right angle worm gear reducer. REEVES Right Angle 
Drives are available in either horizontal or vertical models with 
speed ratios from 2:1 through 10:1. Handwheel control is standard 
with electric remote and mechanical automatic optional. Write 
today for details concerning this new, fully-proved addition to 
the Reeves line. Specify Department CE86-M522. 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 
Recognized leader in the specialized field of variable speed control 


Variable Speed Drives 


for accurate speed control 
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oped by Chemico to produce both 
plastic and fertilizer-grade urea. 


Dyestuffs: Southern Dyestuff Corp. 
has begun a $250,000 expansion at 
its plant near Charlotte, N. C. The 
program includes two new build- 
ings and a research and develop- 
ment center. 


Sulphur: A fourth rich deposit of sul- 
phur that can be mined by the 
Frasch process has been discovered 
by Gulf Sulphur Corp. on its Mexi- 
can holdings. Gulf Sulphur has 
already cored 52 ft. of rich sulphur 
formation in this new well, is still 
drilling through sulphur. This 
newest discovery will add thousands 
of tons to present proved reserves 
of more than 600,000 long tons. 


Titanium: The country’s largest ti- 
tanium plant and the world’s first 
for fully integrated production from 
ore to finished ingot is now produc- 
ing four tons of metal a day. It’s 
the Henderson, Nev., plant of tita- 
nium Metals Corp. of America and 
it’s still expanding. Target capac- 
ity: 10 tons a day. 


Chlorine-Caustic: Western Chemicals 
Ltd. is building a $3 million caustic 
soda and chlorine plant at Duver- 
nay, 70 mi. east of Edmonton, 
Alberta, on the North Saskatche- 
wan River. The 20-ton-a-day plant 
is expected to be operating by next 
summer. 


Bleach: Farm & Industrial Chemical 
Co. of Atlanta recently opened its 
new $150,000 bleach plant located 
five miles south of Dalton, Ga. At 
peak, the plant will daily produce 
16,000 gal. of liquid bleach. 


Phenolsulphonates: New facilities for 
production of sodium and am- 
monium phenolsulphonates are just 
about completed at Burlington, 
Iowa, by Bonewitz Laboratories,, 
Inc. The two chemicals will be: 
offered at present market prices. 


Plastic: Dewey & Almy Chemical Co. 
of Cambridge, Mass., has come up 
with a new high-styrene copolymer 
for use in shoe soles, floor tile and 
wire and cable insulation. 





Pro & Con, turn to page 152 
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CHARTING NEWESCOURSES 
Discovering and recording new and varied approaches to old 
problems is an historic part of Niagara's service to industry , ; 


NIALK® Carbonate of Potash 


Unsurpassed purity has won for NIALK Carbonate of 
Potash unqualified acceptance in many industries. 
Among these is the food industry, where Carbonate of 
Potash is used in the ‘‘Dutching Process’’ to impart to 
fine chocolate a distinctive bittersweet flavor. 

Constant research, strict quality control and a knowl- 


edge of the needs of industry have made this NIALK 
product—like every NIALK product—second to none 


in its field. 





NIAGARA ALKALI COMPANY 


60 East 42nd. Street, New -York-+7, New York 


, ; 
on fmreleliemers|@e)-10\)- CAUSTIC POTASH 


PARADICHLOROBENZENE 


CARBONATE OF POTASH 
CAUSTIC SODA b ethylene 


(TETRACHLORO PHTHALIC ANHYDRIDE 
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New Series on Costs 
Sir: 

About six months ago I purchased 
a copy of your reprint booklet “Data 
& Methods on Cost Estimation” 
which I have been using almost con- 
stantly ever since. The information is 
so useful to me that I'd like to see you 
continue the good work in Chemical 
Engineering . . . maybe one cost esti- 
mation article in each issue. 

Jacx B. GoopMan 

Chemical Engineer 
Wilmington, Del. 





Sir: 

Have just read the article “Blower 
and Fan Costs’? by Rudolph Denzler 
in your October issue (p. 130). I want 
to congratulate you and Mr. Denzler 
for this article . . . which is loaded to 
the gills with practical, useful, up-to- 
date data. It is one of the best things 
you've published in recent years. 

Kart Scninpier 
Consulting Chemical Engineer 
Atlanta, Ga. 


Sir: 

Your article “Blower and Fan 
Costs” in October was worth its 
weight in gold to me . . . it couldn’t 
have been more timely. 

As process engineer at one of my 
company’s big plants, I had just been 
assigned to do a similar job. I figure 
that the data Mr. Denzler accumu- 
lated and presented in his article saved 
me close to 115 hr. of work in writing 
letters, collecting information and 
making tedious calculations. 

You may be interested to learn that 
my supervisor was impressed with the 
speed and thoroughness of the job 
(thanks to Mr, Denzler’s help). He 
practically promised me a raise at the 
first of the year . . .! 

Name WITHHELD 
Process Engineer 
St. Louis, Mo. 


Sir: 

Over the past several years Chem- 
ical Engineering has published a large 
number of articles on equipment costs 
and methods of cost calculation. 

These were quite helpful to me, 
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it's Your Seunding Board 


With this issue, Pro & Con becomes 
a monthly feature of Chemical Engi- 
neering in this location. It takes the 
place of our former department, Read- 
ers’ Views & Comments. 

If you ask why we're making this 
change, here’s the reason: 

Chemical engineers are becoming 
bolder, more vocal in expressing their 
views, especially on controversial de- 
velopments in their field. This trend 
has sharpened noticeably in recent 
years. And it is a trend that’s reflected 
in the increasing number of letters we 
receive from our readers. 

We think this is all to the good, and 
we encourage it. This Pro & Con de- 
partment is being set up, in fact, to 
encourage it even more. 

We welcome your letters, your perti- 
nent views and comments on develop- 
ments in the chemical process indus- 
tries and in the chemical engineering 
profession. And we welcome, as in 
the past, your comments and construc- 
tive criticisms on the editorial material 
in Chemical Engineering. 

Pro & Con is your sounding board— 
your medium for passing along your 
own ideas to some 37,500 engineers 
throughout the chemical process in- 
dustries. Simply address the Editor, 
Chemical Engineering, 330 West 42nd 
St., New York 36, N. Y. 











and I would like to see more of them. 
They would be especially useful now, 
when most engineers are pressed for 
time . . . and have to carry a heavier 
work load in connection with the 
chemical industry’s expansion pro- 
gram. Do you plan to publish more 
of them in the near future? 
Cares L. SuLitvan 
Engineering Advisor 
Chemical Processing Corp. 
Newark, N. J. 
> In reply to these and the other requests 
we've had for more articles on cost estima- 
tion, the answer is “‘yes’—coming up!” 
In addition to Mr. Denzler’s article in 
October on blowers and fans, we already 
have similar manuscripts covering the cost 


aspects of heat exchangers, dust collectors 
and electric energy generation and distribu- 


ion. 
And all the feature articies in this issue 
are devoted to some aspect of cost estimat- 


iesides, we're now beginning a seties on 


the broader of “engineering eco- 
nomics.” We think you'll lke it.-—Ep. 


Thermo, Not Servo 
Sir: 

In your September issue, p. 150, 
we see that you have illustrated and 
described our newly-designed tempera- 
ture controller. Unfortunately, you 
have referred to our firm name as 
Servo Electric Co. instead of Thermo 
Electric Co., Inc. of Fairlawn, N. J. 

Frep LANGE 
Fred Lange Associates, Inc. 
New York, N. Y. 


100 Percent by 1955 


Goal: 
Sir: 

I am now preparing an analysis of 
industrial growth in the United States 
since 1942 . . . and I would like your 
help, if possible, on one phase of the 
chemical industry. . . . 

Specifically, I would like to get the 
most recent figures on government- 
sponsored expansions in the various 
segments of the chemical industry and 
the most up-to-date figures on the 
values now in place. 

I have seen so many figures (all 
different) that I wonder what the 
actual score is... . 

K. V. DonaLp 
Industrial Analyst 
Western Industrial Development Co. 
Seattle, Wash. 


> Latest score, according to DPA itself, on 
expansions by tax write-off certificates: 


In Place, 
Percent 


Total Cost, 
Millions 


Chlorine and alkalis. ..$293 
Industrial inorganics .. 816 
Industrial organics .... 609 
Byproduct coke ovens.. 
Synthetic fibers ....... 
Pharmaceuticals 


The figures for value in place are esti- 
mated as of the first of October —Ep. 


Two Shades of Green 
Sir: 

I’ve read your recent editorials and 
comments on the chlorophyll (or 
chlorophyllin) situation . . . I'll go 
much further and state that I believe 
a good half of the “miracle-working” 
properties of the stuff is pure bunk . 
deliberately promoted by a handful 
of publicity specialists and advertising 
sharpsters. 

In addition, from my own recent ex- 
perience with chlorophyll extraction 
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f°" Greater 
Savings 


in Production Costs 


TYPE LRB—TURBINE AGITATORS 
with V-Belt Drive. Changeable 
Speed. Available for Open or 
Closed Pressure Tanks. Any Size. 


DRY BLENDERS 
From 25 to 10,000 Ibs 


To the Chemical and allied Industries, INTER- 
NATIONAL ENGINEERING offers the 
most complete line of Modern PROCESSING 
EQUIPMENT ever presented—with a com- 
pletely INTEGRATED and perfectly BAL- i 

ANCED SYSTEM of operation, for the high- BALL MILLS 

est efficiency and lowest costs. Wieldesk <teal Camasietinn 


lates oe 


age 


When you're making improvements, building a 
new plant, or expanding your present facilities, be 
sure to check with INTERNATIONAL for the iatest 
Engineering Developments in improved EQUIP- 
MENT for the correct and most economical 
BLENDING, TREATING, MIXING and GRINDING 
of Chemical components. 


REMEMBER—INTERNATIONAL manufactures and 
Guarantees the Equipment you need, in any re- 
quired sizes and capacities . . . Write today for 


Special Catalogs on any product. No obligation. SIDE ENTERING MIXERS 


%”) to 30 H.P 


INTERNATIONAL ENGINEERING, INC. 
ee DAYTON 1,OHIO 

NEW YORK—IS5 Park Row CHIKAGO—407 5. Dearborn 
WOrth 2-2580 istrict REPRESENTATIVES IN PRINCIPAL CITIES WAbash 2-0733 


ad 
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DUSTUBE 


els 
NE ONSANTO cucnicac convans 


In the phosphorous processing plant of Monsanto Chemical 
Company, dust arising from the handling of sintered phos- 
phate ores, Florida phosphate rock and coke is effectively 
controlled with a Dustube Collector. 

Recovering 4 tons of dust per day which is returned to the 
sintering operation, the Dustube noted for its many cost saving | 
features plus its high collecting efficiency, cleaned-up extremely 

| 
| 


dusty material handling operations. 

As in plants that set the pace in every industry, the Dustube 
engineered to your specific requirements can solve your dust 
and fume problems. 


AVINGS 
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an 
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Pro & Con, cont. . . 


processes now in use, I’d place them 
in the third-rate class of technical 
achievements. If these producers have 
something (as they claim they do), 
why aren’t they able to show some 
evidence of engineering achievement 
worthy of the chemical industry . 
instead of jealously guarding  so- 
called secrets that usually aren’t worth 
guarding? Some of these “modern” 
chlorophyll processes are engineering- 
wise 20 years behind the times. . . . 
NaME WITHHELD 
Chemical Engineer 
Milwaukee, Wis. 
> Like some of the chlorophyll ads, opin- 
ion on this whole subject seems to be run- 
ning amok. 

In contrast to these remarks by Reader 
X (name withheld by request), one irate 
visitor recently raised merry hell with us 
because we made “unfair” remarks—as he 
put it—about some of the unusual new 
uses suggested for the chlorophyllins—Ep. 


What’s Propaganda? 
Sir: 

I read your recent article “Five 
Things You May Not Know About 
Soil Conditioners” in your August is- 
sue (p. 311). I want to tell you that 
I consider it as propaganda, nothing 
but low-down propaganda. . 

Name WITHHELD 


| Works Chemist 
| Brooklyn, N. Y. 


> To some people, propaganda is the other 
fellow’s side of the picture. 

We certainly do not look upon the story 
we published as “low down” propaganda: 
otherwise it never would have seen print 
in this magazine. We consider it as a com- 
mendable effort by Monsanto to clear up a 
bit the muddled picture on soil condition- 
ers: What they are, what they can do, 


| what they can’t do, how useful they are 


when properly made and used. 
If this be propaganda, what about the 


| lurid ads and claims that have been show- 


ered on the American public? We stick by 
our guns—with plenty of heat.—Ep. 


Not Really Sad 


Sir: 

Elliot Schrier’s article on the prob- 
lems of the Intermountain area (Oct., 
p- 356) seems to have a note of sad- 


| ness to it. Why? 


The difficulties of the Intermoun 


| tain area are not difficult at all. It 
| will not be many years before there is 
| a complete network of oil and gas 


AMERICAN WHEELABRATOR & EQUIPMENT CORP., 347 S. BYRKIT ST., MISHAWAKA, IND. | 


lines over the area to supply fuel. 
Highway trucking is already forcing 
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the railroads to see reason in better 
freight rates. As the materials of the 
area are developed more manufactur- 
ing will be done on the spot for a 
growing population, 

Let’s see what’ the experts said 
about that area in the last century: 

In 1819 Secretary of War John 
Calhoun sent 20 scientists to explore 
and report on that very region. On 
their return, Dr. Edwin James, the 
geologist with the expedition, reported 
that the area was worthless, and that 
“this region may for long remain the 
unmolested haunt of the native hun- 
ter, the bison, and the jackal.” 

Thomas Say of the Academy of Na- 
tural Sciences, Philadelphia, a mem- 
ber of the expedition, reported: “The 
country within five hundred miles of 
the mountains is destitute of timber 
and miserably poor, thus furnishing 
us with an excellent frontier in that 
direction which is totally unfit for 
tillage of civilized man and which 
may for ages afford an asylum to the 
cruelly persecuted Indian.” 

Calhoun was not satisfied with the 
reports and sent a second expedition 
in 1823 composed of the most em- 
inent scientists under command of 
Major Stephen Long, an army engi- 
neer at West Point. They explored 
the vast territory between the Red 
River, the Mississippi, and the Ca- 
nadian Border. The report said that 
the region “is almost wholly unfit for 
cultivation,” and that it could “serve 
as a barrier to prevent too great an 
extension of our population west- 
ward.” 

The Mormons and the poor and 
ignorant laborers who went westward 
apparently did not read the reports 
of the eminent scientists. They did 
not know that the region was worth- 
less, so they built up ten great states 
there. Maybe some who don’t know 
about present difficulties will stumble 
along and build up the area further! 

Gerorce S. Brapy 
Industrial Materials Service 
Washington 15, D. C. 
> Western Editor Schrier may be a bit sur- 
prised (as we were) to learn about that 
“note of sadness” in his report on the prob- 
lems of our Intermountain West. 

But Col. Brady is right in his comments 
about the Mormons and other staunch 
souls who went right ahead and built up 
the western third of this nation. And to 
this day most Westerners have a healthy 
streak of that same rugged independence 
and disregard for precedent. 

But is that alone enough to industrialize 
an area almost three times the size of all 
New England.—Ep. 
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This NEW Bulletin 
Will Help You 
Solve Your Dust 
Control Problems 


licensed by H. J. Hersey, Je, 


Va Continuous-automatic cleaning with 


never a shutdown for shaking or 
rapping 


um Filtering efficiencies up to 99.998% 


on finest sub-micron dust particles 
More economy in space, installation 


wu and maintenance costs. Recovers 


valuable product 


We've checked only three of the out- 
standing advantages you get ina DAY 
“AC” Dust Filter... there are many 
more especially desirable for handling 
dust peculiar to the Chemical Industry. 
That’s why we’ve compiled Bulletin 
No. 528 which will give you all the 
facts and figures on the operation of 
this highly efficient Dust Filter show- 
ing why it is so applicable to your 
industry. The bulletin also shows how 
DAY engineers can nap you toward 
the solution of any chemical dust 
problem. 

We want you to have the complete 
story, and a request on your letter 
will bring it to you. Simply ask for 
Bulletin No. $28 which contains com- 
plete detailed information on DAY 
“AC” Dust Filters, a Dust Problem 
Analysis Sheet for your convenience 
in making a dust check in your gg 
and information on other DAY air 
handling and air cleaning equipment. 


856 3rd Ave. N. E., Minneapolis 
f Uda, Fe A 


GANADA: Ff 


t 
ts in F 


' 
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Rolling Fabric Sy” Into Extra Profi 


In the laboratory, it was easy. Laminate 
the vinyl film to an inexpensive fabric or 
paper and you have a plastic product 
ideal for a thousand everyday applica- 
tions. 

But making it a commercial success 
was a different story. New machinery had 
to be designed for low-cost, continuous 
sheet production of the vinyl film, lami- 
nated to either a fabric or paper base. 

New heating and cooling units, de- 
signed by Lukenweld around its patented 
jacketed steel rolls, helped simplify the 
problem. Mounted in a welded steel 
frame, they provide safe operating pres- 
sures up to 150 psig . . . fast heat-up to 
over 360°F. when used for heating . . . ef- 


ficient, even cooling with water or other 
cooling medium when used to chill. Luk- 
enweld’s jacketed design confines steam 
or cooling medium to a shallow space 
close to roll surface, where heat or cold 
is most effectively utilized. Adaptable to 
either heating or cooling operations, these 
units permit temperature adjustment for 
quick switch-over from one material to 
another. Product purity is protected 
throughout by use of non-tarnishing stain- 
less steel for roll faces. 

For information on Lukenweld machin- 
ery for any flaking, drying, cooling or 
heating process, write: Lukenweld, Divi- 
sion of Lukens Steel Company, 400 
Lukens Building, Coatesville, Pa. 


Improved machinery and processes through engineering 


! 


4 
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BUY 
POLYOLS 
ON 
FACTS 


is guaranteed by rigid specifications 


Sorbitol is made from abundant, pure natural 
sugar. It is processed under modern, rigid, 
statistical quality control methods. Its 
unvarying analysis and freedom from harmful 
contaminants help protect you against 
variations in your finished product. 


...and sorbitol costs less 


In war or peace, even in times of inflation, the 
price of sorbitol has dropped steadily. This 
remarkable record has been accomplished 
through continued expansion and réfinement 
of Atlas manufacturing facilities. 


COMPARE ALL FOUR POLYOLS 


INDUSTRIAL CHEMICALS DEPARTMENT before you buy...and select the one that proves 
superior on every count. To aid in your choice, 
T i A . Atlas offers complete technical information 
POWDER COMPANY on sorbitol, and expert engineering service to 
Lichtin Heng BeOS Gh help apply sorbitol in your specific product. 
Write for the new book “The Sorbitol Story.” 





' 
ATLAS FOWDER COMPANY, CANADA, LTO 
BRANTFORD CANADA i 
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For “sound economy,” 
standardize on 


POWELL VALVES 
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STACK ERECTION 


DEHYDRATION PLANTS 


YNTHETIC RUBBER PLANT 


DATING PUMP STATION 


PENTINE PLANT 
ee 
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AMERICAN BLOWER 


}FUGAL COMPRESSORS 


When you select American Blower Single Stage Cen- 





trifugal Compressors for your jobs, you get superior 
quality and workmanship. 


Prior to shipment, each compressor is thoroughly test- 
ed for mechanical and performance characteristics in 
accordance with the A.S.M.E. Power Test Code for 
Centrifugal Compressors and Exhausters. 


The photograph at left shows part of the extensive 
and intricate testing equipment used in American 
Blower’s modern research laboratory. 


American Blower Single Stage Compressors are avail- 
able in sizes from 30 to 600 HP, pressures from 114 
to 334 lbs. They’re compact and are adaptable to all 
types of drives. 


For technical data, consult the nearest American 
Blower Branch Office or write us for Bulletin 109. 


Whether you need equipment for heating, cooling, ventilating, 
air conditioning, vapor absorption, fume removal, dust col- 
lecting, mechanical draft, heat transfer or smooth power 
transmission thru Gyrol Fluid Drives — American Blower manu- 
factures a complete line of products to meet your require- 
ments. Helpful technical literature is available on each product. 
Branch offices, staffed with trained sales engineers, are con- 
veniently located in all principal cities. 


AMERICAN @) BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of Amsnican Rapiator &; Standard Sanitary conrorarion 


Serving home and industry: AMERICAN-STANDARD © AMERICAN BLOWER 
CHURCH SEATS & WALL TILE © DETROIT CONTROLS © KEWANEE BOILERS © ROSS HEATER 
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 / 4, Wow do you Guide a Missile? 
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HAT does it take to put a ‘‘brain’’ in a projectile 

—a ‘‘mind’’ that makes it know where to go, 
and when to explode? For that matter, how do you open 
garage doors and light the driveway at the beep of your 
horn . . . or throw out one faulty package from thou- 
sands in a food-packing plant? 

It takes special metals for such miracles—high-alloy 
steels and special magnetic materials of the types in 
which we have pioneered and are today leading pro- 
ducers. For any job which requires something more 
than ordinary steels can give you, look first to the 
Allegheny Ludlum Steel Corporation... General Offices: 
Oliver Building, Pittsburgh 22, Pa. 


PIONEER in Specialloy Steels 


Allegheny Ludlum 


weo 3075 
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to the processing industries 





You can now have 


TEFLON 


DIAPHRAGMS 


in HILLS-McCANNA dauaders type 
Diaphragm Valves 


Now, for the first time, Hills-McCanna offers 
TEFLON diaphragms in Saunders type diaphragm 
valves. With its well known resistance to tempera- 
tures, acids, alkalis, etc., TEFLON should make it 
possible to efficiently and economically valve sub- 
stances that previously presented serious problems. 
These are full non-lubricated (not plasticized) 
TEFLON diaphragms, not merely a LON facing 
applied to another material. If you have a valving 
problem that may be solved with TEFLON, we 
would appreciate having the opportunity to discuss 
it with you. Diaphragms are available for valve 
sizes 14’ through 4”. Write, wire or phone, HILLS- 
McCANNA CO., 2341 W. Nelson St., Chicago 18, Ill. 


HILLS-McCANNA 
ALSO MANUFACTURERS OF CHEMICAL PROPORTIONING PUMPS © FORCE FEED LUBRICATORS » MAGNESIUM ALLOY SAND CASTINGS 
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THESE TWO EXAMPLES SHOW YOU 


What Nordstrom Means by ‘ Lueonecaut 


TYPICAL NORDSTROM 











REFINERY APPLICATIONS 


Catalytic 
Polymerization 


Crude Topping and 
Vacuum Distillation 


Fluid Catalytic 
Cracking and Gas 
Recovery 


Distillate Recovery 
in Cycling Plants 
Duo-Sol Solvent 
Extraction 


Houdriflow Cata- 
lytic Cracking and 
Gas Recovery 


Light Ends 
. Fractionating 


Thermal Cracking 
Phenol Extraction 


Propane 
Deasphalting 


Cycloversion 
Delayed Coking 
Girbotol Process 
Propane Dewaxing 


Hydroforming 
Process 


Naphtha 
Polyforming 


Solexol Process 
Solvent Dewaxing 


Thermal Reforming 


Nordstrom has compiled a series of 
specification sheets for each of these 
processes, showing recommended ma- 
terials, pressure classes, lubricants 
and valve figure numbers. Ask your 
Nordstrom sales engineer to review 
them with you. 


TYPICAL NORDSTROM 
PROCESS INDUSTRY 
APPLICATIONS 


Beverage Plants 






Rubber Plants 


Cement Plants 
Chemical Plants 
Explosives 
Food Plants 
Gas Plants 


Ice and 
Refrigeration 


Paint and Lacquer 
Paper and Pulp 
Pharmaceuticals 


Power and 
Steam Plants 











Nordstrom three-way 
Transflo valves on 
relief service at top 


Sewage Plants 
Smelters and Mines 
Soap Factories 
Steel Mills 

Sugar Refineries 
Synthetic Ammonia 
Synthetic Fibers 
Synthetic Plastics 
Synthetic Rubber 
Tanneries 

Textiles and Dyes 
Water Works 


of propylene tower 
separating propylene 
from propane. 


fo nna tPA 


The new Nordstrom Corrosion-Resist- 
ant Valve Bulletin V-217 will make 
it easy for you to fit the right valve 
to each service. Write for a copy, 
Rockwell Manufacturing Company, 
Pittsburgh 8, Pa., or ask your Nordstrom 
sales engineer. 








Coafocl ‘or POSITIVE SHUT-OFF” 





Here are two typical Nordstrom valve 
process applications—one is a propylene 
tower, the other a dry hydrogen line. 

They illustrate an important point in 
specifying valves for process service .. . 
if really tight shut-off of hard-to-hold 
gases or fluids is important, no valve 
can do the job better than Nordstrom. 

Why? Because Nordstrom is the orig- 
inal lubricated plug valve. Nordstrom is 
the valve with the extra seal of plastic 
lubricant around the valve ports to check 
seepage of even the lightest, most pene- 
trating substances. 

That, of course, means greater safety, 
and greater economy, too, because when 
leakage is prevented, valve life is far 
longer. And most important, it means 
uninterrupted operation of continuous 
process units—no down-time for avoid- 
able valve repairs. 

The same lubricant that seals, also 
keeps the valve ready to operate in an 
emergency. 

Nordstrom valves are built in a wide 
range of sizes, pressures, special metals 
and body designs for the process indus- 
tries, including three-and four-way 
designs for batching, blending and 
switching. Rockwell Manufacturing 
Company, Pittsburgh 8, Pa. 


ROCKWELL Built 


Nordstrom Valves a. a 
Lubricant Loaleu! for Positive Shut-OF || Gear operated semi- 


steel Nordstrom valve 
on dry hydrogen sup- 


ply line on ammonia 
Another G Product unit. 








STEEL 


CHEMICAL 
PROCESSING 


In stock...Prompt shipment 


When you call Ryerson for steel, you can be sure of 
prompt, personal service from the minute your call 
comes in. With the exception of those few items re- 
maining in short supply, we can fill all your orders 
quickly from stock on hand. And to assist you on any 
problem of steel procurement, application or fabrica- 
tion, the friendly counsel of experienced Ryerson 
specialists is always yours for the asking. 





PRINCIPAL PRODUCTS 
CARBON STEEL BARS—Hot rolled ALLOYS—Hot rolled, cold finished, 
& cold finished heat treated 
STRUCTURALS—Chonnels, angles, STAINLESS— Allegheny bars, plates, 
beoms, etc. sheets, tubes, etc. 
PLATES—M types including In- REINFORCING—Bars & Accessories, 
land 4- Way Sefety Plate spirals, wire mesh 








SHEETS—Hot & cold rolled, many 
types & coatings 

TUBING—-Seamless & welded, me- 
chanical & boiler tubes 


BABBITT—Five types, also Ryertex 
plastic bearings 

MACHINERY & TOOLS—For metal 
fabrication 








“RYERSON 


JOSEPH T. RYERSON & SON, INC. PLANTS: NEW YORK * BOSTON * PHILADELPHIA * DETROIT + CINCINNATI * CLEVELAND 
PITTSBURGH + BUFFALO + CHICAGO * MILWAUKEE + ST. LOUIS * LOS ANGELES * SAN FRANCISCO * SEATTLE * SPOKANE- 
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Why the Emphasis 


Today on 


Costs? 


Never before have costs been so vital to chemical engineers. So we 


start off 1953 with eight feature articles 


The entire feature section of this month’s issue of 
Chemical Engineering deals with the theme of costs— 
equipment costs, engineering costs, estimating methods, 
economic selection of materials. and equipment, cost 
control, cost terminology. 

Why put-such emphasis on costs in a technical 
publication? There are at least two good reasons. 

In the first place, our readers have asked for it. 
Whether their technical specialty is distillation or 
instrumentation, plastics or fertilizers, they all find a 
common meeting ground in the subject of costs. 

We have seen ample evidence of this interest ever 
since our pioneer venture into this field in May 1947. 
A frequent comment turned up in our continuous 
monthly reader surveys goes something like this: “I 
like your series of articles on costs. Keep up the good 
work,” 

There’s another, more fundamental reason for 
emphasizing costs. It’s based on the role which the 
engineer plays in our American free enterprise system. 

This thought was brought out recently by Dr. 
Sydney Steele, director of planning for Atlas Powder 
Co. Dr. Steele contrasted the fluctuating value of 
the dollar with the constant values of other units used 
by engineers. Tracing the history of the dollar over 
the past 40 years, he pointed out that if the present 
trend continues, the consumer’s dollar in 1990 will be 
worth only 10 cents on the 1939 dollar. 

Dr. Steele challenged chemical engineers to apply 
their best efforts in the fight against inflation. As 


on how to estimate and control them. 


he put it, “The best way in which engineers can do 
their part to preserve and raise material standards of 
living is to think in terms of basic costs and to work 
for their reduction.” 

Along this same line, the Paley report, issued last 
summer, warns of the threat of slowly rising costs of 
basic materials as the richer and more abundant sources 
approach depletion. Regardless of fluctuations in the 
value of the dollar, the threat facing all of us is a 
gradual rise in the real costs of materials, with con- 
sequent lowering of our standard of living. 

Dr. Steele cited an example of the contribution of 
the engineer in combating this trend. Improved 
designs of power generating stations have reduced the 
consumption of coal (or equivalent oil and gas) from 
nearly 3 Ib. per kwh. in 1921 to a little over 1 Ib. in 
1951. 

We in the chemical industry can be proud of the 
industry's ability to meet such challenges, but we must 
emphasize even more strongly the need “to think in 
terms of basic costs and to work for their reduction.” 

That’s why we think it appropriate to lead off our 
Vol. 60 with the eight articles that follow. More will 
appear in succeeding issues. 
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WHETHER hurried or detailed, cost estimates are all-important tools for making decisions.* 


How to Estimate Costs in a Hurry 


Here are some suggested short-cuts which make it easy to 


evaluate the economics of a proposed operation at the earliest possible stage. 


You can learn a lot from a study of corporate financial data. 


HENRY E. WESSEL 


Under normal economic conditions, 
chemical plants exist for one purpose 
only—to make a profit. From the in- 
ception of a project as a vague idea to 
its successful culmination as a plant 
operating at rated capacity, the major 
yardstick for action all along the way 
is profitability—predicted and _at- 
tained. Even after the plant has been 
in operation, the value of suggested 
improvements is measured by the ex- 
tent to which they might increase 
profitability. Ingenious though a sug- 
gested device or a line of research in- 
vestigation may appear, the decision as 
to whether further work will be done 
should rely heavily on the estimated 
economics, or profitability. 

Research directors are seldom at a 
loss for new ideas or suggestions. In- 





H. E. Wessex is senior chemical en- 
gineer with Midwest Research Insti- 
tute, Kansas City, Mo. Cost-conscious 
CE readers will remember his correla- 
tion of operating labor data published 


last July. 
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stead, they must frequently decide 
which ones of ten or a hundred sug- 
gestions are worthy of further investi- 
gation. Along with other useful tools 
used in making such a decision, an 
estimate of the “ecénomics” involved 
is essential." A comparison of the 
elements of the profitability picture 
for an existing manufacturing opera- 
tion will sharply outline the areas in 
which successful research will pay real 
dividends. 

This article develops the relative 
significance of eack item in the over- 
all chemical process profitability pic- 
ture. From such considerations rough 
criteria for short-cut estimating at the 
very early stages of the development 
of a project may be inferred. This is a 
region of cost estimation not very 
greatly developed, partly because any 
broad generalizations are valueless un- 
less used with considerable judgment. 


SELLING PRICE AND VOLUME 


Generally, estimates of selling price 
and volume are not the province of 


the chemical engineer, but rather of 
the market research and sales depart- 
ments.’ The process engineer should 
understand, however, why these values 
are apt to cover a range and not be 
pin-pointed, particularly in the early 
stages of the project. One chemical 
executive has pointed out that esti- 
mates of annual sales dollars have been 
the point of least certainty in many 
project evaluations.” 

The volume estimate may be based 
upon the premise of capturing a rea- 
sonable percentage of the market for 
the chemical in question, or on dis- 
placing a reasonable percentage of an- 
other chemical from a market for 
which the proposed new product is an 
acceptable, usually less expensive, sub- 
stitute. In this latter connection, re- 
member that demand for many chem- 
icals stems from the utility of certain 
active groups within the molecule, 


* Here's how cost estimates and market 
analyses went into General Petroleum 
Corp.'s recent decision to build a $35 
million refinery at Ferndale, Wash. R. L. 
Minckler, company president, is surrounded 
by results of a two-year economic study. 
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while the main structure may or may 
not add a synergistic action. Very 
few chemicals are specific, and usually 
a product has to compete with other 
products. For example, copper 8- 
quinolinolate at $4.25 per Ib. success- 
fully competes with copper naphthe- 
nate at $0.25 per Ib. in mildew-proof- 
ing uses because, among other reasons, 
a proportionately smaller amount of 
the former is needed. 

As a result of the present high cost 
of manufacturing facilities and high 
income tax rates, the selling price of 
many chemical products must be in 
the range of twice the manufacturing 
cost in order to obtain a 10 percent re- 
turn (after income taxes) on the total 
fixed and working capital. The 1951 
average selling price for acyclic organ- 
ics was $0.084 per Ib. and for cyclic or- 
ganics $0.21 per Ib. 


CAPITAL REQUIREMENTS 


Fixed Capital (machinery and 
equipment, buildings, auxiliaries) — 
Methods for detailed estimation of 
capital requirements for these items 
are available in the literature.” "*” 
For preliminary estimates where less 
accuracy is required, a value of plant 
investment per annual ton of product 
capacity can be used.*"* A few of 
these values are shown in Table I, 
with a comparison drawn between 
1943-44" and 1951 values to point 
up the increase in plant costs in re- 
cent years and the bearing this has on 
profitability. Should a_ preliminary 
capital cost be desired for a process 
not listed in the references, it might 
be estimated by comparison of proc- 
esses with a product which is listed, 
step by step, if necessary, and with 
suitable corrections (see examples 
below). 

An alternate, less accurate method, 
for estimation of fixed capital require- 
ments is from the turnover ratio, 
which is the ratio of annual sales dol- 
lars to the original cost of the plant 
(Table I)’ 

Examination of the financial data 
of some of the larger chemical com- 
panies (see Table II) shows turnover 
ratios varying from about 0.6 to 2.0 
for strictly chemical compamies, with 
a further correlation with the type of 
business. Dow, Spencer, and Union 
Carbide, strong in large-volume petro- 
chemicals, show turnover ratios of 0.8 
to 1.1. Pennsalt, Hooker, and Mathie- 
son are strong in heavy inorganics 
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lable [—Investments and Turnover Ratios for Complete New Plantst 











Plant Cost 
$ Per Annual Ton Turnover Ratio 
ee Chemicals 1943-44 10961 195 
Ammonis ex natural gas.. is 130 180 0.45 
Carbon bisul 54 93 1.37 
c rine, Gene BRS EN, clea ebbeas -——- 172 0.45 
eevee eee ay es VGh Casas See ULF See dar kev sees 25* 67 0.32 
8 ee ESSE ETT PONCE COOL OEE 15 17 1,14 
DE SGT 5 FS a CIR R KE RENTS CR CRER RES EATEN 30* 100 1.40 
Caleium carbide................. 44 78 1.55 
I Nk ov oa 5G W's bao n 44g Seek amd seme s even ine 7 12 1.50 
Nitric acid by direct oxidation. — 150 1.30 
Plastics and Fibers 
Methyl So mg WSs hae tkV bch s abbas as saeknskesucnens 430* 740 1,10 
oe tg LERTEAC EASELS oly Bee C8 pw ERN SESE LEaAN PdETE 4% ; os 
Nom er RR 5 RRL SSR i Beard wp oo Pa Pee Seer aN EN a RS 910 ‘ 2 
Nylon, oomplete........-..6.-:sseesseeseseersteeerennetes os 3,500 1.0 
i Ee eee ere Per eer ee re Peete ye ree Te —_— 440 1.89 
Organic Chemicals 
Acrylonitrile oe acess! tps aics PRET RET EE ee ate 140* 160 4.65 
ip oa TS MEE TERE TEN aoe Geta eae co ie gee aR oa 560 1.41 
Mola rea eed beak i 6 bth + oho Woe. Patan ML Mr 1,800 0.33 
Bevaaltons de by chlorination............ 480* 960 0.99 
E sshgtene (IN TENSES SSE EI aaa MEU pentane CED GNRL Soe Ae 85* 120 1.0 
“ ret IIE 5 oss bees chances ok ae ckwtne taews 33* 55 4.36 
thalic anhydride ex naphthalene 190* 340 1,24 
phen scid b ene perenne 134* 240 0.60 
Izooctyl =k ol. - 660 0.84 
Ales Ms ee aa Soc ene dice Mae E SK LANE OO 62 140 1.01 
richlorethylene ex Gootpians.. lS aya Lowe mcr oy sek alee arte a 110 1.96 
Methyl chloride ex methanol......... awk Sou eRe hee ee - 56 3.84 
RIP A I is ea OAs ook EVER PG hee eo hev ERR - 4d 2.36 
Styrene. . bPetepeewks <cpaeis eee ek waite 300 540 0.61 
t "> Data from References 3, 9 and 15, and private sources. 
May be low since cost was for addition to existing plant. 
Table II—How Turnover Ratio Varies With Type of Business 
% Plant and 
uipment % Net Sales %. 
‘Turnover Ratio Denremesiee 
Original Depreciated ws yoo yy 
Plant Cost Plant Value (Cursen & Eup a ent 
Basis Basis Dollars) 1939 » Balan 
Schenley.... tks 5 eheand 4.5 6.8 123 
Retief... Ue ato hao 11.8 20.3 116 3at rt) 
Commercial Solvents. 1.58 2.95 110 192 46 
Coie PA 5555 Ri Fe cas 2.15 3.30 158 667 35 
Abbott Labs.. SA SAAR roe REIN > og 3.00 3.90 146 245 23 
Merck........ TP Pe Ene wae 1.84 2.33 160 173 21 
i Prod. & Chem............ 2.20 3.35 110 34 
POE ONO ANC Se at Ye Oem 0.88 1,20 144 474 27 
Union Carbide & Carbon....... 1.08 1.94 124 148 44 
US CR as ad baeds veewaks ‘ 1,42 3.15 124 135 54 
eames TE A EE SEE Dy ea 1.35 2.1 130 188 36 
General ae ee GN ke 5.40 9.65 107 160 44 
Goodyear... 2.83 7.6 119 151 63 
Ob, Re PRO. ies ee 1.24 1.8 116 493 30 
Minnesota Mining... «3 2.16 3.2 148 312 33 
ESE OLS STITT SE RE PE 1,20 1,92 135 320 36 
Penn Salt. . 0.96 1 119 227 44 
Diamond Alkali 0,97 1,55 118 190 38 
Mathieson . 0.66 1 140 273 36 
WO ei pha es woes agsied 1.12 1 148 178 25 
een we BE IE a 1.08 1.59 110 157 33 
Spencer. . ; Sie eee 0,90 1 170 ‘ 17 
Catalin Comp... 5.2 7.1 141 239 26 
Durez. 1.9 2 120 300 44 
Phillips Petroleum............... 0.62 1,08 123 146 42 
Average of 100 selected chemical 
process companies............. 1,48 





and chlor-alkalis; their turnover ratios 
are 0.66 to 1.2. Monsanto and Du 
Pont are strong in volume organic in- 
termediates with turnover ratios of 
1.35 and 1.42. A still better correla- 
tion is apparent when corrections are 
made for the proportion of newer 
high-cost plants (see the percentage of 
plant depreciated, Table II). 

Note that when costs for advertis- 
ing, special taxes, and expenses for 
intensive selling and distribution be- 
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come important, the turnover ratio 
rises to 3.0 (Abbott Labs), 4.5 
(Schenley), and 5.4 (General Mills). 
When the product is manufactured 
from basic raw materials in very large 
volumes, such as arnmonia, methanol, 
or gasoline, the ratio is substantially 
under 1.0. Turnover ratio averaged 
1.48 for 1951 for 100 selected chemical 
process companies.’ Omitting some 
very large values for special cases, and 
noting an average of around 35 per- 
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Table I1I—Elements of Working Capital 





cent of plant and equipment already 
fully depreciated, the average turn- 
over ratio is slightly under 1.0 for 
companies with a preponderance of 
newer plants, e.g., 0.88 for Dow. 

Using these guides, turnover ratios 
can be estimated for proposed opera- 
tions with sufficient accuracy for some 
preliminary project evaluations. Kid- 
doo’s turnover ratios’ are based on 
spot prices, but he indicates that they 
will yield order-of-magnitude results. 
A plant cost can be estimated from the 
turnover ratio with accuracy which 
may permit the choice of proposed 
new products or processes to be nar- 
rowed down to a few which are actu- 
ally competitive. 

Working capital requirements are 
seldom estimated with the precision 
used to estimate the capital cost for 
equipment items. Kinckiner® points 
out the effect of working capital on 
the over-all profitability pictures, not- 
ing that it can be extremely important 
in the case of high-unit-value products. 

The elements of working capital re- 
quirements, together with standard 
values used for estimation** * are out- 
lined in Table III. Note that accounts 
receivable and cash are relatively in- 
flexible; they are set by the financial 
policy of the company and the type 





Table V—Cost Distribution as Percentage of 
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Flow Sheets,"’ McGraw-Hill, 1944. 
day. 


P. of 
ee 
Dollar 
Raw materials inventory..................++- One month supply at cost............ 2 
be pe TO cost or 25% 
Materials in process inventory................ One week at cost..... 1 
penne hapomen Atv okie ho +UEMES Neane Kade ye nae * manta cost.... : 
eANEd suites kes Vous erence ine mon: Se secre: 
Available cash to meet current expenses of wages, ° 
7 senate, utilities, supplies One month at manufacturing cost... . 2 


of business. The values for invento- 
ries are variable and probably some- 
what smaller for very large-scale opera- 
tions, particularly where storage is 
limited. Additional storage might be 
required elsewhere in such cases, how- 
ever, making price adjustments neces- 
sary and bringing the inventory values 
back to the average. 

Net working capital ratios for chem- 
ical process companies are listed in 
Table IV.* Note that a higher ratio 
is carried by companies producing 
products of seasonal demand, which 
require large inventories for appre- 
ciable periods of time. 


MANUFACTURING COST ESTIMATE 


An excellent method for the de- 
tailed estimation of this cost was pub- 
lished by Dybdal.’ Some rough gen- 
eralizations, however, may have value 
in preliminary estimation for profit- 
ability. 

First, let us consider that the present 
combination of high plant cost and 
high Federal income taxes requires a 
minimum selling price for a chemical 
product approximating twice the man- 
ufacturing cost in many cases. If we 
make some generalizations—$1 plant 
cost per $1 annual sales; working capi- 
tal at 20 percent of annual sales; sell- 


Manufacturing Cost 
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200 300 100 1,000 100 50+ 656.4 50 50 300 1,500 7,500'° 
4.0 3.5 5.5 Us chen oe} 20 18 1.3 1.8 (avg.) 1.4 (ave.) 
2.5 2.0 3.0 120 1.8 2.0(ea. ll 12 oy Chace Ve 1.1 (avg ) 
* Downs, C. R., Chem. Eng., Aug. 1948, p. 115. 4 Wilson, A. J. P., Chem. Eng., July 1951, p. 287. 
* Petr. Proc,, 7, 839 (1952). 7 Ammonia at $80 per ton. * Includes palaces ote oo + T0000 
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Table IV—1951 Net Working Capita! 
Ratios for Various Companies 
















Annual % of 
Sales Dollar 
A , 100 chemical process com- 

«+ Hanae aaa cep igaaanlanagg 24.6 
Commercial Solvents.............. 38.5 
BS ork on as add eae saver acetes 30.2 
Union Carbide & Carbon........... 25.0 

SIRE eR Sar RENE 27.0 
FS SEEGER a aaa 23.5 

MINER § Vaca wha b id's ko 543 ain Wp 20.5 
Eg omd CN ed eerectesereryersetnees 34.3 
Phillips Petroleum................. 14.2 


ing, research and administrative ex- 
penses at 10 percent of annual sales; 
and income taxes at 70 percent—the 
ratio of selling price to manufacturing 
cost is almost exactly two to one at 
10 percent return after income taxes 
on fixed and working capital. Further 
indication of this two-to-one ratio is 
evident from a list of estimated manu- 
facturing cost distribution for selected 
processes, Table V. 

Some other generalizations can be 
drawn from Table V. If the cost of 
raw materials, steam, water, fuel and 
power are grouped together, with but 
few exceptions the total of these costs 
amounts to between 50 and 85 per- 
cent of the total manufacturing cost. 
The high-volume, low-cost products 
such as chlorine-caustic, tonnage oxy- 
gen, soda ash and synthetic hydro- 
chloric acid are grouped on the low 
end. These are also processes with 
low turnover ratios (0.5 and less). For 
these processes, depreciation becomes 
a major item in manufacturing cost, 
amounting to 25 to 45 percent. 

Operating labor, supervision and 
associated charges form a small part 
of the total manufacturing cost,” vary- 
ing from about 5 to 20 percent for the 
processes listed in Table V. These 









































































































Table VI—Current Depreciation Allow- 
ances for Various Companies 


Du Pont....... 7.8% Monsanto..... 5.5% 
Re 6.7 Victor......... 4.9 

Spencer........ 6.5 Phillips....... 4.9% 
BPO iacac bebe 5.9% Mathieson... . . 3.9% 


Basis: Original plant cost. 


costs also group around an average, 
depending upon the type of opera- 
tion, of 5 to 8 percent for liquid or 
gaseous processes of large scale, about 
10 percent for moderate-scale inter- 
mediates or pharmaceuticals involving 
liquids and solids, and up to 15 to 20 
percent for products involving consid- 
erable solids handling, such as soda 
ash. 

Maintenance usually varies from 5 
to 15 percent of the plant cost on an 
annual basis, which corresponds to 2 
to 8 percent of the manufacturing cost 
per unit. In the case of processes such 
as electrolytic chlorine, where the turn- 
over ratio is low and the corrosion 
problem is severe, the maintenance 
cost may rise to 18 percent of the 
manufacturing cost. 

The so-called indirect manufactur- 
ing costs are largely depreciation, local 
taxes, insurance on equipment and 
buildings, and general plant overhead. 
The estimated average rate of depre- 
ciation for individual equipment items 
is listed by the Bureau of Internal 
Revenue.’ For estimation purposes, a 
value of 10 percent is frequently used 
for equipment items, although this is 
a higher average than the Bureau of In- 
ternal Revenue list would indicate. 
Current values for depreciation reserve 
allowances, on the basis of original 
plant cost, are shown in Table VI.* 

Local taxes are often at 2 percent 
of the investment annually, and in- 
surance at 1 percent, same basis. If 
these are taken at a turnover ratio of 
one and manufacturing cost equal to 
one-half selling price, taxes and in- 
surance amount to about 6 percent of 
the total manufacturing cost. 

The distribution of general plant 


overhead against individual products 
varies with the local plant accounting 
methods. Estimates of 50 to 75 per- 
cent of the operating and maintenance 
labor plus supervision have been 
used.” * The trend toward more fringe 
benefits may bring this up to 100 per- 
cent in some cases. 

The remaining indirect expenses are 
general administration, selling expense 
and research expense. These are esti- 
mated on the basis of sales at 2 per- 
cent, 3 to 10 percent, and 3 percent, 
respectively.’ Another estimate places 
these at 1 to 2 percent, 5 to 15 per- 
cent, and 2.5 to 4 percent, respec- 
tively." Knowing the company, these 
values can be pin-pointed with con- 
siderable accuracy. An average value of 
10 percent for the total is indicated.’ 


RETURN ON INVESTMENT 


We have discussed the relative size, 
hence, importance of the various items 
necessary to derive the return on in- 
vestment before income taxes. The 
gross earnings, after deducting interest 
on debt financing and administrative, 
selling, and research expenses, are sub- 
ject to Federal income taxes. Table 
VII lists the rate at which selected 
chemical companies were taxed in 
1951. 

Deduction of the proper amount of 
income taxes leaves the net profit from 
which the net return on total fixed 
and working capital may be computed. 
The 100 selected chemical process 
companies® had an average rate of re- 
turn for 1951 of about 8 percent, based 
on net sales, and approximately the 
same on an invested capital basis. This 
group includes some low-tax-rate petro- 
leum companies, so that the average 
return for straight chemical companies 
would be lower. 

Dr. R. P. Soule discusses the rela- 
tion between minimum accepted rate 
of return, type of operation projected, 
and the type and cost of capital avail- 
able.* He points out that projects 


Table VII—Federal Income Tax Rates Paid in 1951 by Various Companies 








* Petroleum companies lower due to tax allowance for depletion of mineral reserves. 


Per Cent of Profit 
ore Taxes 
Avemen, 100 chemical process companies..............scccccccecccceserecucveuces 52 
Fi Trade Coinmission, chemical company average..............600ceesceecuees Over 
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Table VIII—How Chemical Companies 
Financed Their Expansions 
erred stock...........05065 


1946-1951 1951 
iss 3% 
16 18 
Retained earnings, change in di " . 
ear , ¢ e- 
iation reserve and in work- % 


ONDA. ces cecvevevass 65% 68 


Debt capital..... . 
Prefi 


aimed at conservation of earning power 
get first priority in spite of the size of 
the return. He also points out that 
high-risk projects must show a rate of 
return high enough to include the 
penalty of a share of the cost of other 
previous unsuccessful high-risk projects 
and still produce a net gain to the 
stockholder. 

Twenty representative chemical 
companies financed their 1951 expan- 
sions in plant and equipment as indi- 
cated in Table VIII" 


EXAMPLE I 


The management of “X” Chemical 
Co. has decided that some of its cap- 
tive chlorine production will be avail- 
able next year and wishes a quick look 
at the profitability picture for the 
manufacture of methylene chloride. 
This product is a prime ingredient in 
solvent degreasers for which a rapidly 
enlarging market is predicted. Predic- 
tions of chlorine availability, plus ati 
estimate of the possible market which 
“X” can capture, conservatively put 
the desired production rate in the 
range of 2,500 tons per year. Chlorin- 
ation of methane is to be used, since 
the 2,150 tons of by-product HCl can 
be sold. At $220 per ton for methyl- 
ene chloride and $100 per ton for 
HCl, 100 percent bases and freight 
allowance deducted, annual sales will 
be $765,000. 

Chilton‘ gives plant cost data for 
carbon tetrachloride by chlorination of 
methane, which is taken to be analo- 
gous to the operation projected for 
methylene chloride. The plant cost is 
given as $88 per ton of carbon tetra- 
chloride per year. Using $70, since 
the methylene chloride process is less 
complex than that for carbon tetra- 
chloride, the plant cost is $175,000. 
With working capital at 20 percent of 
annual sales, the total capital is $328,- 
000, 

Yield data for carbon tetrachloride 
from methane is available in Faith et 
al; 75 percent of theory is realized, the 
remaining chlorine going to other 
chiorohydrocarbons. Using this same 
value for methylene chloride, we find 
(Continued on page 200) 
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WHEN MAKING COST ESTIMATES .. 


Watch Your Language 


Catch phrases or colloquialisms can be confusing unless 


your audience knows what you mean. The authors define and relate 


the various terms used by engineers in economic analyses. 


R. BD. BEATTIE and J. E. VIVIAN 


Information and ideas have little value unless they can 
be transmitted to those who apply them. In preconstruc- 
tion cost analyses, the one making the analysis is seldom 
the one to execute the recommendations derived from 
the analysis. Consequently, the language and manner used 
to report the findings of cost analyses assume major 
importance. 

In few areas of engineering are the variety of terms and 
the diversity of their significance so great. However, since 
cost analyses are usually prepared for internal consump- 
tion, it is important only that the use of the terms is 
consistent within the organization and that their meaning 
is clear. 

This article discusses and defines some of the more 
common terms used in preconstruction cost analyses. 

Engineers use the terms “cost analysis’ or ‘cost data’’ 
to include not only actual costs, but the result of the 
comparison of cost and value. To determine how these 
data should be presented, it is worthwhile to consider 
their end use by managemcnt. 

Management’s job can be divided into two categories— 
to control current operations effectively and to plan and 
execute possible expansion of the organization. Both of 
these functions require adequate cost information of differ- 
ent varieties, and engineers are in a unique position to 
correlate and interpret the cost figures for management in 
the light of the potentialities and limitations of the tech- 
nical processes. 

For production analysis of current operations, most of 
the operating cost data is available from the accounting 
department, but in planning for expansion management 
requires preconstruction cost estimates for the various pro- 
posals to assess their relative merits (capital requirement 
and rate of return). 

Thus, there are two distinct varieties of preconstruction 
cost estimation—plant cost and operating cost. In this 
area the engincering staff is responsible for assembling a 
wide diversity of information for reliable cost estimation 
and for transmitting it to management. 

The operating picture can be presented in the form of 
an estimated profit and loss (or income) statement, while 





Rosert D. Beattie is a process design engineer with 
Godfrey L. Cabot, Inc., Boston, Co-author J. Epwarp 
Vivian is associate professor of chemical engineering and 
director of the school of chemical engineering practice at 
Massachusetts Institute of Technology, Cambridge. 
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Estimated Income Statement 





Product_ 
Estimated Sales Price 
Capacity. 
Operating Rate__.___ 





a ye vinin 
Direct Production Costs...... 
Indirect Production Costs... . 
Fixed Production Costs...... 


Manufacturing Cost of Sales. 
Gross Margin..... 
Selling Expense... hae 
Research Expense............ 
Administrative Expense...... 
General Expenses 


Income Before Taxes........... 
Taxes on Income 


Net Income 











“This arrangement is a compromise of wide variations.” 


the cost of the plant can be presented in the form of an 
estimated capital cost statement. Both statements are re- 
quired for a complete financial picture of a proposed 
project; various ratios derived from the two statements 
may be used by management as yardsticks to gage the 
financial attractiveness. 


INCOME STATEMENTS 


While a final income statement cannot be prepared 
without adequate knowledge of capital cost, preliminary 
evaluations may be made based on very rough estimates 
of capital cost. These will indicate whether a suggested 
project is worth considering in greater detail. Usually only 
a small percentage of the capital cost is reflected in the 
income statement anyway. 

It should be remembered that an engineering estimate 
in its various degrees of detail costs money to prepare. 
Consequently, the estimating work should be subjected to 
continuous scrutiny. Unattractive projects can thus be 
discarded before doing an unwarranted amount of detailed 
work. 

Shown here is one form of estimated income statement. 
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This arrangement is a compromise of wide variations and 
is designed to eliminate the ambiguities associated with 
some of the terms. Note that there are relatively few terms 
involved and, with a little though*, most items in the 
operating cost picture can be fitted into one of the cate- 
gories indicated. 

First item on the schedule is net sales, This is the 
dollar value of the expected monthly or yearly production 
of the plant, less any allowances in the form of contract 
discounts, bulk shipments and freight adjustments. This 
item is somethimes referred to as receipts, net receipts or 
income from sales. 

The next item is manufacturing cost of sales, sometimes 
referred to simply as cost of sales. The former term seems 
to be preferable, since this item includes only those costs 
which are incurred at the piant site, being made up of 
production costs (direct and indirect) and certain fixed 
costs. Manufacturing cost of sales corresponds to the 
accountants’ cost of goods sold which appears in many 
financial statements. In the estimation of this item, the 
engineer can be of particular assistance to management. 

The difference between net sales and manufacturing 
cost of sales is referred to as gross margin, gross income, 
gross profit or manufacturing profit. There seems to be 
little choice among these terms, although gross margin 
seems to be preferred currently. 

From gross margin certain general expenses are deducted. 
As indicated, these include selling, research, and general 
administrative expense. The last term seems to be a catch- 
all for various commercial expenses associated with the 
business. 

The difference between gross margin and general ex- 
penses leaves a quantity which has a greater variety of 
names than the other items in cost statements. In order 
to avoid ambiguity, current practice tends toward a defi- 
nite term like income before taxes, or even more com- 
pletely, income before taxes on income. 

The picture has been completed by including taxes on 
income, which is deducted from the income before taxes to 
get net income. Net income is also known by a variety of 
names, such as income after taxes, income available for 
distribution, income available for dividends, etc. 


COST OF SALES 


Most of the work in preparing an estimated income state- 
ment involves estimating the manufacturing cost of sales. 
It is desirable to have a standard form or check list for a 
guide. The particular form is a matter of choice, but the 
information included is generally the same. 

Sometimes it is convenient to divide the items into three 
main categories—direct production costs, indirect produc- 
tion costs, and fixed costs. The distinction between direct 
and indirect production costs is frequently arbitrary, and 
in some cases it is desirable to use a single category of pro- 
duction costs. The sample schedule shows a number of 
items constituting manufacturing cost of sales. 

Depreciation requires special comment. In operating a 
plant, the facilities are, in a sense, consumed in producing 
the product, While maintenance keeps the plant in run- 
ning order, provision must be made for recovering the 
initial cost by the time it has served its useful life. Pro- 
vision for this recovery by depreciation charges is as much 
a cost of manufacturing as any other item. 
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Estimated Manufacturing Cost of Sales 
Product 





Capacity. 
Operating Rate 








Raw Materials. . 
Labor. . 
Utilities . 
Operating Supplies. . 

Royalties. . Ea Sy Cae nas fea RON NE I 
Moleseuetieis. (0356.5 se 


Direct Production Costs...... 
GON CRONIN | onc es oi pes 
Indirect Payroll Expense....... 
Plant Protection............... 
Pit OTR ok sis i cies chs 
General Plant Overhead........ 
Control Laboratory............ 
Packaging. . a aetna Gage re REE Oe 
Freight and Hauling.. cov envErus 

Indirect Production Costs... 
Depreciation. . 

Property Taxes and Insurance.. 


Fixed Production Costs...... 
Manufacturing Cost of Sales... 











“It is desirable to have a standard form or check list.” 


Depreciation is a difficult item to treat realistically be- 
cause adequate information about new or proposed projects 
is seldom available. Except in unusual operating con- 
ditions, practice is to use rates allowable by the Bureau of 
Internal Revenue. 

Obsolescence is an ever present hazard in chemical oper- 
ations and may be considered as accelerated depreciation. 

Some cost analyses include an item under fixed cost for 
interest on capital investment. This is not desirable, since 
proper handling depends entirely on the current financial 
activities of the company and tends only to confuse the 
estimate of manufacturing cost of sales. A satisfactory 
place to handle such charges is under general adminis- 
trative expense where, if included as a specific item, its 
effect on the over-all cost picture can be readily asserted. 

The use of an interest term at all in the estimated 
income statement will depend on the end use of the 
information. It is ambiguous to include interest on the 
capital as a cost and then to calculate rate of return based 
on net income. 


CAPITAL COST STATEMENTS 


Fortunately, there is less confusion of terms used_ in 
estimating the required capital for a proposed project. 
Many of the terms in the sample schedule are self- 
explanatory. 

Indirect processing facilities and auxiliaries include such 
items as boiler house, catalyst plant (if auxiliary to main 
processing), water treatment plant, and the like. Fre- 
quently it is convenient to divide installed equipment costs 
according to processing sections so that the individual 
relative costs may be readily evaluated. Those costs in- 
volved in engineering the project and construction at the 
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Estimated Capital Cost Statement 


Product 
Capacity. 


Land and Site Preparation 
Buildings and Structures 
Auxiliary Facilities. . 
Outside Lines. . 
Process Equipment (a). 
(b).. 


Process Piping.......... sie 
Instrumentation... a 








Total Fixed Capital.......... 

Raw Materials Inventory . 
Materials in Process........... 
Product Inventory............. 
Accounts Receivable........... —____ 
NRG Stee er ee as ss a bachaconnd 


Total Working Capital....... 
Total Capital Required........ 











“There is less confusion of terms in estimating capital.” 


site are included in engineering and construction. Of 
course, there is the ever present item of contingencies. 


The sum of the costs involved in creating the physical 
plant is referred to variously as capital cost, plant cost, and 
fixed capital cost. The latter term is preferred since it indi- 
cates a specific item. 

In addition to the fixed capital cost, there is that capital 
required to lay in stocks of raw materials, build up stocks 
of products, carry accounts receivable, meet the payroll 
while starting up, and have some ¢ash in the bank for 
emergencies. Hence, the need is evident for an item re- 
ferred to as working capital. The sum of the fixed capital 
and working capital constitutes the total capital required 
to get the project going. 


ECONOMIC ANALYSIS 


How can the information presented in estimated income 
and capital cost statements be used to gage the financial 
attractiveness of the proposal? Chemical plants are built 
to make profits. The rate of earnings considered attractive 
varies widely and is governed to a large extent by such 
factors as the risk of process obsolescence, risk of sudden 
changes in market conditions, and the nature of the 
product—whether it is well established or new and 
untried. 

Whatever the situation, the estimated income should be 
considered in the light of the estimated capital cost of the 
project. Various ratios of income to capital are used. Their 
relative significance and utility currently provide the basis 
for widespread discussion. 

The ratio of annual income to the estimated capital is 


‘ commonly used as a rate of return on investment after 


Cost Estimation—In few areas of engineering are the variety 


Glossary of Terms 


Accounts Receivable—The total amount of credit extended to 
customers. 

Administrative Expense—The cost of running the business at the 
management level, including legal costs, officers’ salaries, etc. 

Auxiliary Facilities Costs—The cost of power substation, trans- 
formers, boiler house, fire control equipment, etc. 

Building and Structures Costs—The cost of buildings and struc- 
tural steel work associated with the eg equipment; costs 
of heating, ventilating, sanitary plumbing and lighting equip- 
ment. Electrical wiring and other facilities within the building 
and/or structural steel work are also included. 

Cash—The amount of ee eer 2 on hand to meet the regular 
payroll and to take care o es or other emergencies. 

Contingencies—Allowance for the escalation of equipment prices, 
unforeseen engineering fees, items overlooked in construction 
costs, and slight changes in process design. 

Control Lab—The cost of chemical and — testing of raw 
materials, intermediates and products. Includes minor trouble- 
shooting but does not include research. 

i ~The retirement factor allowed by the Bureau of 
Internal Revenue for a comparable plant, or assembled from 
published tables for individual equipment. 

Direct Production Costs—Materials, labor and other expenses 
commend directly in making the product. 

we spas ge design and engineering fees 
the cost rvising the erection of the plant, either by 
an outside ba 4 company engineers. 

Equipment Cost—The tota! of installed costs of all major items 
of process ng Mapai e.g., tanks, pumps, heat exchangers, 
towers, steam jets, fu » ete. 

Fixed Capital—The car i investment in production facilities, 
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including land, buildings and structures, and auxiliary facilities. 


Fixed Production Costs—Usually depreciation, 
property taxes. 


Freight and Hauling—An indirect production cost covering 
delivery to the rail head or fob. point. 


insurance and 


General Expenses—Selling, research and administrative expenses. 


General Plant Overhead—Frequently used as an indirect produc- 
tion cost covering the costs of engineering and drafting, 
recreation facilities, cafeteria, emergency medical services, 
receiving and salvage functions, telephone and telegraph, office 
supplies, repairs on office machines, postage and stationery, etc. 

Gross Margin—Net sales less manufacturing cost of sales. 

Income before Taxes—Gross margin less general expenses. 

Indirect Payroll Expense—An indirect production cost for state 
unemployment compensation fund contributions, social security 
taxes, employee liability insurance, group life and health 
insurance, pension plan, medical exams, routine first aid and 
state and municipal payroll taxes. 

Indirect Production Costs—Expenses incurred in plant operations 
which do not contribute directly to making the product. 

Instrumentation—The installed cost of control valves, instru- 
ments, panelboards, instrument air piping and telemetering 
systems, etc. 

Insurance—Fire and explosion insurance on the physical plant 
investment; also wind and rain insurance if desired. 

Labor—A direct production cost for production personnel, such 
as foremen, operators (all ratings), general mill hands and 
janitors, but excluding maintenance and service labor. 

Land Cost—The cost of unimproved real estate. 

Maintenance Payroll—A direct production cost for mechanics 

(all ratings), pipe fitters, electricians, tinsmiths, carpenters, 
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providing for gradual capital recovery through depreciation, 
and is usually expressed on a percentage basis. Since gross 
margin, income before taxes, and net income may all be 
used to calculate rate of return, it is obvious that some 
identifying label should be attached to the term. For 
example, the use of a term such as rate of return on invest- 
ment before taxes serves to remove ambiguity and to indi- 
cate clearly what ratio is meant. 

The only rate-of-return ratio which has real significance 
as possible money-in-pocket is return on investment after 
taxes on income. Even this, however, is misleading when 
applied over the life of the proposed project, since net 
income after depreciation assumes gradual capital recovery 
and, hence, freeing of capital for other purposes. A more 
appropriate ratio is net income to average investment. 
Using straight-line depreciation, the average investment is 
the mean of the original capital and the salvage value. 

Another ratio frequently used is payout time, defined as 
capital investment divided by annual income plus deprecia- 
tion. It is essentially the reciprocal of rate of return except 
that depreciation is added to income. Like rate of return, 
payout can be and is calculated on a variety of bases, and, 
consequently, the basis of the calculation should always be 
indicated. The simplest to calculate is the payout time 
in years obtained by dividing total capital cost by the 
gross margin plus depreciation, but many prefer to use 
payout based on net income plus depreciation. 

There are many philosophies behind the calculation of 
payout. In essence payout time is considered an indication 
of how quickly the capital invested can be recovered on a 


millwrights, masons, laborers and riggers; also included are 
instrument service men and tool crib attendants. 


Maintenance Supplies—A direct production cost for — for 
the periodic inspection and repair of equipment and replace- 


ment of parts, including pipe, valves, fittings, bar and flat, 


stock, and equipment spare parts. 


Manufacturing Cost of Sales—The total of direct, indirect and 
fixed production costs (including depreciation). 


Materials in Process—The value of materials which have: left the 
raw material storage but have not yet been consigned to prod- 
uct inventory or cleared for shipment. 


Net Income—The income after taxes on income. 


Net Sales—Value of product, less allowances in the form of con- 
tract discounts and commissions, bulk shipments and freight 
adjustments. 


Operating Supplies—The cost of auxiliary materials such as lubri- 
cating oil, paint, cleaning equipment, catalysts, work clothes, 
protective clothing, etc. 


Outside Lines—Cost of piping external to the building or steel 
work, plus the supports and poles for any overhead piping, 
and the cost of electrical feeders from the power substation. 


Packaging—An indirect production cost for bags, drums and 
tank car rentals. 
Plant Office—An indirect production cost covering salaries for 


clerical personnel such as the production clerk, stenographer- 
typists, receptionists, pay-oll clerks and secretaries. 
Plant Protection—The cost of providing watchmen, safety and 
fire inspection, etc. 
Process Piping—Total cost of pipe, valves and fittings associated 
directly with the process equipment; utility and process lines 
within the building or structural steel work. Ordinarily, it does 
not include steam lines for building heat or sanitary water lines. 
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short-term operation, assuming the physical facility to be 
a total loss at the end of the payout period. 

Payout has no real significance in the financial history of 
a successful project. But it is a useful guide in the pre- 
construction period to indicate the degree to which finan- 
cial flexibility may be restricted by the new venture and 
against which anticipated or unexpected hazards can be 
balanced. 

A concept of margin of profit should be~gained from 
the estimated income statement. Several yardsticks, such 
as the ratio of net sales to manufacturing cost of sales, or 
the ratio of gross margin to manufacturing cost of sales, 
reveal how critical the relationship is between estimated 
production costs and anticipated sales. The greater the 
ratio of sales to cost of sales, the less susceptible the project 
is to market price fluctuations. 

The next consideration is load factor, operating factor or 
operating rate. Cost estimates are made at specified frac- 
tions of estimated capacity, usually at a load factor between 
80 percent and 100 percent. The break-even point pro- 
vides an estimate of the effect of operating rate on income. 
It is that operating rate (expressed as a percentage of 
capacity) where income before taxes is zero. Obviously, 
the lower the break-even point the greater the chance of 
the project surviving fluctuating market demand. 

Another significant economic yardstick is the turnover 
ratio, which is the annual net sales divided by capital invest- 
ment. It is particularly useful in characterizing different 
types of chemical process industries as well as the scale 
of operations within a given group. 


of terms and diversity of their significance so great. 


Product Inventory—The value of finished product held in storage 
to meet seasonal or fluctuating sales demands. 


Property Taxes—A fixed cost for city and state taxes on real 
estate; also miscellaneous levies, such as tax on stills, fire per- 
mits, etc. 


Raw Materials (or Ingredients)—Cost of all materials purchased 
inside or outside the company for use in processing, including 
associated freight charges. 


Raw Materials Inventory—The value of raw materials held in stor- 
age or stock pile. 

Research Expense—The cost of process and product improvement, 
including the support of fundamental or unrelated research in 
other fields. 


Royalties—Payments for the use of patented methods and proc- 
esses. 


Selling Expense—The cost of getting and processing orders, in- 
cluding salaries, commissions, advertising and customer serv- 
ice, 

Site Preparation—Cost of grading, road building, putting in rail- 
road siding, and landscaping. 


Supervision Payroll—An indirect production cost for plant super- 
vision, including plant superintendent, plant engineer, account- 
ant, sales and legal personnel, and production controller. 


Taxes on Income—Corporate income and excess profits taxes, 
payable to Bureau of Internal Revenue. Currently range be- 
tween 52 and 67 percent of income before taxes. 


Utilities—The cost of fuel, electric nower, water, steam, used to 
run the process; this must be distinguished from any such oil, 
gas, coal, water or steam which actually enter the process as 
raw materials. 


Working Capital—The total investment in liquid assets, such as 
cash and inventories. 
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Ejectors Show Low First Cost 


Annual operating costs are high by comparison but many 


advantages stem from simple design of these vacuum producers. Maintenance 


is low and there are no lubrication or sealing problems to lick. 


JOHN C. TALLMAN 


Of all the classes of chemical engi- 
neering equipment, ejectors are unique 
in that their annual operating costs 
are usually much greater than the in- 
stalled equipment cost. Ejectors have 
low first cost ‘because they are simple 
in design, have no moving parts and 
occupy a small space. Operating costs 
of ejectors are high, however, because 
they consume large amounts of steam. 
In addition, multi-stage ejectors with 
intercondensers require appreciable 
quantities of water. 

In supplying vacuum for industrial 
processes, ejectors are often preferred 
to mechanical vacuum pumps because 
of lower initial cost, lower maintenance 
cost, and simplicity of design (no lubri- 
cation required, no sealing liquid re- 
quired, easy selection of materials for 
corrosive service). Lack of moving 
parts means there is no wear except 


Joun Tatiman is actively engaged 
in cost estimating plants, equipment 
and operating costs for E. I. duPont 
de Nemours & Co., Inc., Textile 
Fibers Dept. 
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erosion, which can be controlled by 
proper selection of materials of con- 
struction. Absence of lubrication pet- 
mits ejectors to function in the pres- 
ence of high temperature steam or 
other gases which would emulsify or 
destroy the lubricating or sealing oil 
of mechanical vacuum pumps 


GENERAL TYPES 


There are four general types of ejec- 
tors, as follows: 

1, Single Stage—This is the sim- 
plest type for suction pressures be- 
tween atmospheric and about 100 mm. 
Hg Abs. These ejectors are used where 
low first cost outweighs steam econ- 
omy, and are of particular value when 
used for intermittent loads, such as for 
rapid evacuation of batch-operated 
equipment. 

2. Multi-Stage, Non-Condensing— 
This type permits lower suction pres- 
sures than the single-stage ejector. 
Steam consumption is high because 
each. stage must handle the ejector 
steam from the stage ahead of it. Such 
ejectors are used in preference to multi- 


stage, condensing ejectors, where first 
cost outweighs steam economy, where 
use is intermittent, or where cooling 
water is unavailable. 

3. Multi-Stage, | Condensing—In 
this type, intercondensers between 
stages condense steam from the previ- 
ous stage, thus reducing the load to 
the following stage. These ejectors are 
particularly efficient for air-water vapor 
mixtures, since only the first stage is 
required to handle the total mixture. 
Where large vapor loads are involved, 
as ‘in ejectors for stills, crystallizers, 
etc., the first stage is called a booster 
because it boosts the pressure to a 
point where the vapor can be con- 
densed in the intercondenser. 

4. Multi-Stage, Combination Con- 
densing and Non-Condensing Stages— 
For extremely low suction pressures, 4 
or 5 stage ejectors are required. Be- 
cause the pressure from the early stages 
of such ejectors is too low to permit 
condensation of the ejector steam in an 
intercondenser, such stages are built 
non-condensing, and the following 
stages are made condensing. 
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Table I gives the approximate range 
of suction pressures for ejectors having 
from | to 5 stages. In the region where 
these ranges overlap, choice of the 
number of stages will depend upon the 
relation of first cost (lower for fewer 
stages) and operating economy (lower 
for more stages). 


Table I—Suction Pressures Attainable in 
Multi-Stage Jets 


No. of Stages in Series Suction Pressure Range, 
Hg Abs. 


mm, Hg 
1 760 — 75 
2 125 — 5 
3 — 3 
4 5— 0.2 
5 0.3— 0.05 


EJECTOR CAPACITY 


One of the most difficult tasks in the 
selection of an ejector system for a par- 
ticular job is the determination of its 
capacity. Ejector capacities are nor- 
mally expressed in pounds of dry air 
removed per hour. As a rough approxi- 
mation in determining capacity, the 
amount of water vapor or other gases 
present with the air should be added to 
the weight of the dry air. The capacity 
of an ejector at a given vacuum is 
somewhat increased when handling 
gases with molecular weights higher 
than air. On the other hand, ejector 
capacity is reduced as gas inlet tem- 
perature rises. 

In general, the load on any ejector 
system will be a mixture of condensa- 
ble and non-condensable gases. Econ- 
omy of process usually dictates that 
the condensable portions of this load 
be removed, insofar as possible, in 
precondensers ahead of the ejector sys- 
tem. The remainder of the condensa- 
ble gases will normally be removed in 
the first intercondenser in the ejector 
system. 

The non-condensable load can come 
from four sources as follows: 

1. Air Leakage—It is generally ap- 
preciated that it is cheaper to build 
and maintain process equipment par- 
tially airtight than to purchase and 
operate over-size jet equipment. The 
chief sources of air leakage are flanged 
joints, stufing boxes on valves and 
agitator shafts, sight glasses, gage 
glasses, etc. It should be possible to 
keep the total air leakage, even at high 
vacuum, in the range of 5-15 Ib. per hr. 
of dry air. In systems where air leakage 
into the product can cause oxidation 
which affects product quality, it may 
be necessary to design for negligible air 
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P = Steam ejector suction pressure, mm. Hg Abs. 
S = Lb. per hr. steam/ lb. per hr. dry air. 
W = Gal. per min. water/ lb. per hr. dry air. 


leakage, by using welded joints wher- 
ever possible. 

2. Condenser Water—Where baro- 
metric condensers are used, a small 
amount of air and other dissolved 
gases will be released by the heating 
of the water in the condenser. This 
can amount to about 1-2 Ib. per hr. of 
dry air per 100 gpm. of condenser wa- 
ter, so it is not a major source of ejec- 
tor load. 

3. Process Materials—The amount 
of non-condensables released by the 
process materials can usually be cal- 
culated or determined at a given 
pressure and temperature, but good 
design dictates a chcice of processing 
conditions which will minimize degra- 
dation of the materials. 

4. Pressure Control Devices—Since 
maintenance of uniform pressures is 
required in many chemical engineer- 
ing operations, such as distillation, 
crystallization, etc., pressure control 
devices are required. Some of these 
devices employ an ejector system 
which has excess capacity for the main- 
tenance of the required pressure. Pres- 
sure is then regulated by an instru- 
ment-actuated bleed of air or inert gas 
into the system. 

For maintenance of a prescribed 
pressure in process equipment, ejector 
systems having capacities of 15-40 Ib. 
per hr. of dry air are usually adequate. 
However, for batch systems operating 
on fairly short process cycles, it is 
often necessary to evacuate the entire 
system from atmospheric pressure to 
the operating pressure at relatively fre- 
quent intervals. For such systems, it is 
good design to provide an ejector sys- 
tenr for maintenance of the desired 
vacuum during the process cycle, and 
to provide an additional, high-capacity, 
single-stage priming ejector for quick 
evacuation. The priming ejector is then 
shut down, 

All steam-jet ejectors have an opti- 
mum vacuum-capacity performance 


curve, Capacity can be altered appre- 
ciably only by changing the vacuum 
or the ejector dimensions. If ejector 
equipment requires flexibility, such 
as for pilot plant or fine chemical op- 
erations where the same equipment 
may be used for several processes or 
products, it is good practice to pro- 
vide multielement ejectors, either 
single or multi-stage, in parallel. Then, 
for variable loads, each element is 
designed to operate part-scale for full 
load. Such an arrangement permits 
shutting down one or more of the 
parallel elements when not required, 
thereby effecting substantial steam 
saving. 


COST FACTORS 


The factors governing ejector costs 
include: 

1. Operating Steam Pressure—In 
general, ejector cost increases as ejector 
steam pressure is reduced. Since an 
ejector will not operate efficiently be- 
low design pressure, it should be de- 
signed for the minimum steam pres- 
sure available. When discharging to 
atmospheric pressure, steam pressures 
of 50-75 psig. can be used, although 
steam consumption will be fairly high. 
A steam pressure of 100 psig. is usu- 
ally considered standard. Booster ejec- 
tors, which discharge at very low 
pressures, can be designed to operate 
on steam pressures as low as 10 psig. 

If an ejector is supplied with steam 
above design pressure, it will perform 
efficiently up to the point where the 
diffuser becomes overloaded. How- 
ever, the steam consumption will be in- 
creased in direct proportion to the 
ratio of the actual operating pressure to 
the design pressure. It is good practice 
to install a steam pressure regulating 
valve to maintain a uniform steam pres- 
sure at the ejector. 

While not a primary factor in deter- 
mining ejector costs, steam quality is 
important in ejector operation, because 


Table I1—Special Materials of Construction 


Materials of Construstion* 


Multiphy Cost Of Standard Ejector By: 
Single-Stage Multi-Stage 
2 1.5 


1,7 
2.75 


* All parts of the ejector coming in contact with steam or process materials to be of the special material. 
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ejectors will not perform efficiently on 
poor quality steam. A steam strainer 
is usually installed on small ejectors 
to remove dirt which would otherwise 
clog the nozzle. Water droplets 
should be removed in a conventional 
separator, or they will cause severe 
erosion of the ejector throat. Slightly 
superheated steam may be employed 
to ensure dry steam, but additional 
superheat is wasteful because it has no 
‘additional benefit. Steam containing 
air is exceptionally wasteful in multi- 
stage ejectors because some of the air 
from the steam is added to the load on 
the following stages. 

2. Back Pressure—Ejectors are nor- 
mally designed to discharge to the at- 
mosphere. Any increase in back pres- 
sure increases the cost of the ejector 
system, as well as the steam consump- 
tion, although some increase might 
be justified if the plant has a use for 
the low-pressure steam from the dis- 
charge. An ejector can operate efh- 
ciently against a back pressure higher 
than design only if the steam pressure 
is increased above design pressure— 
such operation results in a decrease in 
capacity and an increase in steam con- 
sumption. 


3. Number of Nozzles—Cost in- 
creases with the number of nozzles 
used to supply steam to the ejector. 
In current practice, single large nozzles 


are preferred to multiple small nozzles ° 


because clogging is minimized. In ad- 
dition, small nozzles are fragile, easily 
broken and the flows from the many 
nozzles may interfere with each other. 

4. Capacity—As shown on the cost 
graphs, equipment and operating costs 
increase with capacity at any given suc- 
tion pressure, 

5. Suction Pressure—The cost 
graphs show that equipment and oper- 
ating costs increase rapidly as suction 
pressures are lowered. 

6. Number of Stages—The cost 
graphs show that for any given suc- 
tion pressure, as the number of stages 
is increased, equipment costs increase 
sharply, but utilities requirements are 
reduced. 

7. Condenser Requirements — In 
multi-stage ejectors, costs are appre- 
ciably affected by the number and type 
of condensers employed. While non- 
condensing ejectors have lower first 
cost, condensing ejectors have much 
greater steam economy because the 
motive steam from each stage is con- 
densed in the intercondenser, thus re- 
ducing the load to the stage which 
follows. 

There are two general types of con- 
densers used for intercondensers; shell- 
and-tube condensers and barometric 
condensers. Barometric condensers 
suffer from the disadvantage of a long 
(34 ft.) tail pipe and from the fact 
that all the energy of the condensed 

steam is wasted. However, they have 
the distinct advantage of lower first 
cost, easy adaptability for handling cor- 
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BOTH ECONOMIC and service considerations determine which basic type or com- 


bination will best meet requirements. 
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Assumptions: 
® Average S and W values. 
> Steam pressure at 100 psi. 
> Atmospheric discharge pressure. 
> Onc nozzle per ejector. 


> Barometric intercondensers. 

> Condenser water at 85 deg. F. 
> Standard construction materials. 
> ENR construction index—550. 





rosive vapors, adaptability for handling 
dirty or corrosive water, freedom from 
fouling of condenser tubes, and elimi- 
nation of a condensate removal pump. 
All the data on the cost graphs for 
multi-stage, condensing ejectors are for 
systems using barometric intercon- 
densers. 

Besides intercondensets, ejector sys- 
tems sometimes have precondensers or 
aftercondensers. These condensers add 
to the cost of the installation and are 
only used when justified by exceptional 
circumstances. Precondensers are used 
if a large proportion of the ejector 
load is condensable at the suction 
pressure, to minimize the load on the 
rest of the system, or possibly to re- 
cover process materials which would 
otherwise be lost in the ejector system. 
Aftercondensers permit no additional 
steam saving, but may be desired to 
prevent discharging large quantities of 
steam to the atmosphere. 

8. Materials of Construction—The 
usual materials of construction for 
ejectors, broken down by component 
parts, are: steel or cast iron for steam 
chest, suction chamber and diffuser; 
stainless steel for steam nozzle; welded 
steel or cast iron for barometric con- 
denser. A surface condenser usually 
has copper tubes, Muntz metal tube 
sheets and cast iron or steel shell and 
heads. 

Because of their simplicity and ease 
of construction, however, ejectors 
can be constructed of nearly all ma- 
chinable metals and many special non- 
metallic materials, such as carbon or 
Haveg. Thus, where corrosion is a 
problem, materials may usually be 
specified which are highly resistant to 
the particular conditions encountered. 

Of course, the substitution of corro- 
sion-resistant materials for the standard 
materials of construction increases the 
cost of the ejectors. Reference to Table 
II gives factors which may be applied 
to the cost graphs in estimating prices 
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of ejectors with non-standard materials 
of construction. 


COST GRAPHS 


The five graphs of cost data show 
the approximate installed* costs for 
non-condensing ejectors (l- and 2- 
stage) and for condensing ejectors (2-, 
3- and 4-stage) as a function of dry 
air capacity. They also show the 
approximate steam and water con- 
sumptions for these ejectors at vary- 
ing capacities. 

By increasing utilities consumption 
with respect to dry air capacity, it is 
possible to design less expensive ejector 
systems than shown on the cost graphs. 
Similarly, more expensive ejectors 
could be designed to operate with de- 
crease consumption of steam and 
water. Determination of the best size 
for the optimum combination of ini- 
tial cost and utilities consumption re- 
quires a detailed study of the specific 
installation. 


OPERATING COSTS 


Operating costs of ejectors consist 
almost entirely of costs of steam and 
water consumed. The graphs of ejector 
costs give the approximate steam and 
water requirements, assuming steam 
at a pressure of 100 psig. and condens- 
ing water at 85 deg. F. No attempt 
has been made to translate these re- 
quirements into actual steam and water 
costs because they vary so widely for 
different plant locations. 

Since properly designed ejectors can 
run for days with slight attention, la- 
bor and maintenance costs are negli- 
gible. 
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COSTS of multi-stage, condensing ejectors are for systems using barometric 
intercondensers, but not precondensers or aftercondensers. 
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New Cost Data Bring Economic 
Pipe Sizing Up to Date 






Replete with basic efficiency and economic data on pumps, 
piping, valves and insulation, this article helps you select the economic 


&. M. BRACA and J. HAPPEL 


Although piping systems in modern process plants repre- 
sent a sizeable portion of the capital investment, they are 
often overdesigned. This is the result of arbitrary rule-of- 
thumb procedures used in selecting pipe sizes. 

Correlations for sizing pipe found in the literature in- 
volve generalizations which neglect many variables and 
often give results of questionable accuracy. Moreover, in 
many actual individual cases ordinary pipe sizing procedures 
yielded diameters which were larger than the optimum cal- 
culated from economic balances. 

The main criterion for selecting pipe diameter should be 
the economics of each situation. When it is considered 
that the investment in piping material may run 20 to 40 
percent of the total equipment cost, it is apparent that 
_ reductions in size of pipe throughout the plant will result in 
a considerable savings without unduly increasing operating 
costs. 


CONSIDER ALL THE VARIABLES 


Lack of cost data and utility consumption figures for 
making economic balances has been a deterrent to proper 
use of this technique. This article presents a rigorous pro- 
cedure for sizing pipe by means of which a design engineer 
may consider all the variables and arrive at an accurate 
optimum size. 

Earlier procedures for sizing pipe have been based on a 
series of simplified assumptions regarding certain variables 
which could alter considerably the economic picture. 
These procedures assume constant payout time (generally, 
ten years), constant efficiency of driver and pump, only 
motor-driven pumps, and constant cost of electric power; 
they neglect items such as labor, line-size valves and in- 
sulation. 

There are other parameters as well which require con- 
sideration. For example, many installations require extra- 
heavy steel pipe or some types of alloy pipe whose higher 
cost materially affects the economic balance. 


CHOICE OF TWO METHODS 


Two procedures are herein outlined for selecting eco- 
nomic pipe size. A compilation of average cost and utility 
data for different items in pumping installations is pre- 





Mike Braca is a process design engineer with Foster 
Wheeler Corp., New York. Jonn Hapret is professor and 
chairman of the department of chemical engineering at New 
York University. He has contributed several times in the 
past to our series of articles on cost estimation and eco- 
nomics. 
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liquid velocity and pipe size for any process plant installation. 
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sented which will enable a design engineer to make a 
detailed individual economic balance for any line. This 
procedure is time-consuming, but certain situations involv- 
ing expensive piping justify the extra time. 

The alternate procedure involves the use of tables of eco- 
nomic liquid velocities. These are derived from the calculus 
by finding the minimum total yearly cost of installing and 
operating a piping system and pumping installation. Tables 
are included for two types of pumping installations—3,600 
rpm. turbine-driven centrifugal pumps and electric motor- 
driven centrifugal pumps—and contain variables of pipe 
diameter and specific gravity of the liquid flowing. 

In addition, curves of correction factors are presented: 
which allow adjustments for variations in the following 
parameters: Cost of steam and electric power; ideal steam 
rate for turbine drives; payout time; and differential pres- 
sure head on pump. The magnitude of these corrections 
for values of parameters other than those assumed in the 
base cases indicates the errors involved in neglecting their 
effect in an economic balance. 
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It is possible to make up similar tables and correction 
curves for 1,800-rpm. turbine-driven centrifugal pumps and 
reciprocating pumps, since cost and efficiency data are in- 
cluded for these items. It is felt, however, that since these 
types of equipment are not used as widely as those consid- 
ered for the base cases, the extensive calculations required 
for the tabulations and correction curves are not justified. 
Anyone can calculate economic velocities with the data 
presented in this article; in fact, where plants have eco- 
nomic situations differing considerably from those assumed 
in the base cases, it is strongly recommended that the 
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tables be recalculated using cost data applicable to the 
specific plant. 


WATCH THESE LIMITATIONS 


The curves and treatment presented are essentially for 
a system involving piping at the discharge of a pump. They 
can also be applied, however, to the suction side of a pump- 
ing system, except in cases where flow is by gravity or dif- 
ferential head. In such cases the pipeline should be sized 
on the basis of the net positive suction head. 

Also, this method assumes that erosion will not enter 
into the economic considerations. In the authors’ experi- 
ence, erosion difficulties have not normally been encoun- 
tered with velocities below 20 ft. per sec. However, when 
handling corrosive fluids or those containing suspended 
solid particles, it might be necessary to modify the eco- 
nomic balance in order to take these factors into con- 
sideration. 

Other complicating factors which may be encountered 
in piping systems are the necessity for designing sufficient 
mechanical strength into unsupported pipe spans or to 
allow for vibrational conditions. Normally, however, the 
economic analysis presented here should be applicable and 
provide a reasonably sound basis for the rapid selection of 
pipe sizes. 


UTILITIES DATA 


In order to evaluate the operating costs of a pumping 
system, it is necessary to know its utility consumption. In 
the absence of any specific information relative to the effi- 
ciencies of pumps and drivers, as is often the case at the 
time the lines are being sized, use must be made of average 
data. Such data are compiled in the graphs presented here. 

Efficiency data for a large number of pumps, turbines 
and motors were gathered and averaged to give the curves 
in Figs. 1, 2, and 5. Efficiencies of centrifugal pumps, al- 
though more accurately related to capacity, were plotted 
against pump output, i.e., hydraulic horsepower, at 85.7 
psi.; this makes it possible to combine pump and driver 
efficiencies into over-all efficiencies (Figs. 3 and 6), which 
are very useful in estimating utility consumption directly. 
The advantage gained is that the input to the driver can 
be directly estimated from the power output of the pump, 
the latter being the product of the capacity and head of 
the pump. 

For steam drivers, efficiencies are based on the ideal work 
obtained by the isentropic expansion of steam from its 
initial conditions of pressure and temperature to the ex- 
haust pressure. These conditions are: For live steam, 100- 
250 psig. and 0-100 deg. F. superheat; for exhaust steam, 
10-25 psig. back pressure. The over-all efficiencies for 
pump and driver, therefore, include thermodynamic as well 
as mechanical efficiencies. Similarly, over-all efficiencies 
for motor-driven pumps include both electrical and me- 
chanical efficiencies for pump and driver. 

Steam consumption can be predicted from over-all ef- 
ficiencies of steam-driven pumps, if it can be assumed that 
there is little variation in efficiency of machines for the 
steam conditions generally encountered in pumping sys- 
tems. If the steam conditions are confined to the ranges 
specified above, the assumption of constant efficiency is 
reasonable and sufficiently accurate for the purposes in- 
tended here. 
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NOMENCLATURE 

ASC — Actual steam consumption, lbs. per hr. 

C. — Cost of electricity, $ per kwh. 

C; — Installed cost of pipe insulation, $ per 100 ft. of pipe 
— Cost of motor-driven centrifugal pumps, $ 
— Installed cost of pipe, $ per 100 ft. 
— Cost of steam, $ per 1,000 Ib. 
— Cost of steam-driven reciprocating pumps, $ 
— Cost of steam turbine-driven centrifugal pumps, $ 
— Total yearly cost, $ 
— Cost of gate valves, $ 
~~ Pipe diameter, in. 
— Efficiency, percent 

f — Fanning friction factor 

HP» — Hydraulic 

ISR — Ideal steam rate, lb. steam per hr. per horsepower, based 
on isentropic expansion of steam 

KW — Electric power consumption, kw. 

L -— Length of pipe, ft. 

L, -— Equivalent length of pipe, ft. 

m - Yearly maintenance, fraction of investment cost 

mn  — Number of gate valves 

Q@ — Quantity of liquid flowing, gpm. 

T  -— Payout time, yr. 

Ap, -~ Differential pressure head on pumps exclusive of pipe 
friction, psi. 

p -— Density of liquid, lb. per cu. ft. 


The over-all efficiency is based on the equation: 
E = (ISR) (H Px)/(ASC) 
Curves of steam consumption based upon this relationship 
were prepared by plotting the quantity (ASC/ISR) vs. 
pump output in Fig. 4. The value of the ordinate times 
the ideal steam rate for the specified steam conditions gives 
the actual steam consumption. 

The electrical energy consumption for motor-driven 
centrifugal pumps is obtained directly by using Fig. 7. 
Kilowatts are plotted against pump output based on the 
over-all efficiencies in Fig. 6. 

The following mathematical expressions were derived 
from Figs. 4 and 7 by fitting power equations to the. curves: 

For 1,800-rpm. turbine-driven centrifugal pumps, 


(ASC) /USR) = 23.0 + 9.0(H Px)°* 
For 3,600-rpm. turbine-driven centrifugal pumps, 
(ASC)/UISR) = 14.0 + 6.0(H Px)? 
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Table I—Cost of Pipe and Fittings 


Basis: Fabricated flanged and welded, erected in place, expressed as $ per 
100 ft. of pipe. 


Nominal 
Diameter, 


F 


oe 
BWOWHMs& wr 





Table II—Cost of Gate Valves 
Basis: ASA RF cast carbon steel, flanged, OS&Y. 





For steam-driven reciprocating pumps, 
(ASC) /(ISR) = 8.0(H Pg)?* 
For motor-driven centrifugal pumps, 
KW = 2.5+1.5(H Py) ™ 
In all cases, the steam turbines are single-stage machines 
for noncondensing service and the electric motors are 


explosion-proof, squirrel-cage, three-phase induction ma- 
chines. 


COST DATA 


Basic to an economic study are data on the costs of the 
various items of equipment which are directly or indirectly 
affected by variations in the parameters. Collectively, the 
cost of a piping system and its accessories is a function 
of nominal pipe size. Individually, the materials used and 
their thicknesses or weight, as in the case of pipe, fittings, 
valves and insulation also affect the costs. With pumping 
equipment, costs are mainly a function of quantity of liquid 
flowing, pumping head, materials required to resist the tem- 
perature and chemical activity of the liquids and, to a 
large extent, the individual engineer’s opinion regarding 
what he considers an acceptable minimum for the design 
of the equipment and its accessories. 

A correlation of costs for pumping equipment which 
considered all the variables would be monumental and out- 
side the scope of this article. It is felt that the minor varia- 
tions in the cost of pump and driver resulting from a change 
in pipe diameter can be adequately considered if the com- 
bined cost of the two items were related to the pump out- 
put in hydraulic horsepower. This has been done for single- 
stage steam turbine-driven centrifugal pumps, motor-driven 
centrifugal pumps and steam-driven reciprocating pumps. 

The curves derived from analysis of the costs of a con- 
siderable number of pumps are shown in Fig. 8. The data 
actually fell along bands, from which were selected average 
curves that would represent with sufficient accuracy the 
trends in costs. 

Each curve can be represented by a suitable mathemati- 
cal equation. For turbine-driven centrifugal pumps, 


Cre = 1,000(H Px)** 
For motor-driven centrifugal pumps, 
Cme = 650(H Px)**” 
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Table I11—Cost of Pipe Insulation 


Basis: Installed cost 100 ft. of ht F imate cost of insula’ val d fit as well as t multiply yelane 0 wpb ho ed bad 1.35. 
“iM” denotes 8 pened rad cave pipe. ‘or approxima’ ting valves an: oy aed straight pipe, 


lenotes Superex or high-temperature block insulation; number 
Temperature Range, Deg. F. 


ediately following denotes thickness in 





Nominal Pi 


Diameter, In 200-270 350-400 


2 M-1 M-1 M-1 
$113 $1 


3 M-1 M-1% 
$124 $152 


4 M-1% M-1% 
$135 $164 


6 M-1\% M-2 
$158 $267 


8 M-1\% M-2 
$191 $319 


10 M-14 Ss M-2 
$227 $274 $379 


12 M-1% M-2 
$302 $535" 


For steam-driven reciprocating pumps, 


= 550(H Py) 
PIPE AND ACCESSORIES 


Costs of pipe and fittings, gate valves and insulation 
are given in Tables I, II and III and shown graphically in 
Fig. 9. Here again, the costs can be expressed in equation 
form. For 100 ft. of standard weight pipe and fittings, in- 
stalled, 

Cwp = 90 + 49D'* 

For 100 ft. of extra-heavy pipe and fittings, installed, 
Ceap = 120 + 60D14 

For 150-Ib. ASA RF cast steel flanged gate valves, 
Cisov = 40 + 11D'4 

For 300-Ib. ASA RF cast steel flanged gate valves, 
Cx0e = 40 + 19D" 

For 100 ft. of 400-500 deg. F. insulation, installed, 
Cr = 125 + 11D'4 

Data for valves and insulation were obtained from ven- 
dors, and costs include discounts for purchases of large 
quantities of these items. In the case of insulation, costs 
include labor for erection and material for weatherproofing. 
The thicknesses of insulation shown in Table III are based 
on standards used by Foster Wheeler Corp. for the design 
of petroleum and chemical plants. In the average process 
plant, the cost of insulating bent pipe, fittings and valves 
will increase the cost of insulation to 1.35 times that for 
insulating straight pipe only; this factor should be applied 
to the data in Table III and Fig. 9. 
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DATA FROM ACTUAL PLANT JOBS 


Information on the cost of purchasing, fabricating and 
erecting pipe and fittings was derived from a number of 
actual process plants erected recently by Foster Wheeler. 
This cost item is important in economic analyses for sizing 
lines, and the advantage of having accurate data enhances 
the value of this article. A considerable part of the cost of 
piping covers the costs of labor in fabricating and welding 
the pipe; neglecting this item will certainly give inaccurate 
results. 
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Fig. 8- Cost of Pump Equipment 
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In certain cases the data for piping costs will not be gen- 
erally applicable, and an individual study of costs may be 
required. The data for the cost of pipe and fittings assumes 
an average number of fittings in a given length of pipe, but 
this information was not recorded. If a line has very few 
bends and valves in it, as in the case of lines to and from 
tankage, the costs in Table I will not be representative. In 
addition, piping purchased in very small lots will have a 
high unit cost; this is especially true where alloy pipe is 
concerned, 

Tables of costs of alloy pipe were omitted because the 
quantity of pipe purchased affects the cost to a large degree. 
Where alloy pipe is being used an economic study is very 
definitely in order. Higher velocities will be justified eco- 
nomically, compared to economic velocities for carbon steel 


pipe. 
ECONOMIC VELOCITIES IN SIZING LIQUID LINES 


The most convenient and probably the most often used 
rule of thumb for sizing liquid lines is the velocity of the 
liquid, There is no reason why this technique should not 
continue in use, if the design engineer has a good under- 
standing of the economics involved. The purpose of this 
section is to present tables of economic velocities and 
correction factors which will insure that an economic pipe 
size is selected for each situation. 

The basic procedure in establishing tables of economic 
velocities for liquid lines consists in finding the pipe size 
corresponding to the minimum total cost of installing 
and operating a piping system and pumping installation. 
The mathematical equations for utilities consumption 
and equipment costs developed earlier in this article are 
used in the calculation of economic velocities. 


DIFFERENTIATE AND EQUATE TO ZERO 


The total cost equation is obtained by summing up the 
equations for the yearly cost of pipirg, valves, insulation, 
pump equipment and steam or electricity. Differentiating 
the total cost equation with respect to pipe diameter 
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(while holding constant the density and quantity of 
liquid flowing) and setting the derivative equal to zero 
yields a general equation for economic pipe size. By cal- 
culating the liquid velocity for each pipe diameter which 
is an economic size for a given density and quantity of 
liquid flowing, we obtain what is popularly termed as the 
“economic velocity.” 

In adding the investment and operating costs, it is 
necessary to establish a payout time and an operating 
factor. This study assumes in the base cases a payout time 
of two years and allows corrections to be made for pay- 
out times in the range of one to five years. A six percent 
factor is added to all capital costs to cover the yearly cost 
of maintenance. It is also assumed that the installation 
will operate 8,150 hours per year for an operating factor 
of 93 percent. 


TURBINE OR MOTOR DRIVES 


Economic velocities have been calculated for two 
cases—one in which a 3,600-rpm. steam turbine-driven 
centrifugal pump is used, the other using a motor-driven 
centrifugal pump. For these cases the following assump- 
tions were made: 

Payout time, two years; steam cost, $0.50 per 1,000 Ib.; 
ideal steam rate, 20 Ib. per hp.-hr.; cost of electricity, 
$0.005 per kwh.; differential pressure head on pump 
exclusive of pipe friction, 100 psi.; standard weight, carbon 
steel pipe and fittings and 150-Ib. ASA gate valves con- 
sisting of 250 ft. of pipe, 20 bends and seven valves; no 
insulation. 

These assumptions are generally applicable to petroleum 
and petrochemical plants within process unit limits. The 
costs of utilities assumed are typical of some areas on the 
East Coast of the United States, and the economic veloci- 
ties derived may be used for plants in those or similar 
areas. 


EQUATIONS FOR TOTAL COST 


Using the equations derived in the earlier sections, the 
total cost equation for Case I—3,600-rpm. turbine-driven 
centrifugal pump—is: 

Cr = [(L/100) C, + nC, + 1.35 (L/100) Cr + Cre] (m + 1/7) 
+ 8,150 (ASC) (C,/1,000) 
= [(250/100) (90 + 49D'*) + 7 (40 + 11 D'4) +0 
+ 1,100 (H Pg)?*) (0.06 + 1/2) 
+ 8,150 (JSR) [14 + 6 (H Px)°*") (0.50/1,000) 

For Case Il—motor-driven centrifugal pump—the total 

cost equation is: 
Cr = [(L/100) C, + n C, + 1.35 (Z/100) C; + Cue] m + 1/T) 
= [(250/100) (90 +- 49D'*) + 7 (40 + 11 D'4) +0 
+ 650 (H Pxz)®*) (0.06 + 1/2) 
+ 8,150 [2.5 4+- 1.5 (H Pz)*™] (0.005) 

Before differentiating the total cost equations, it is 
necessary to reduce the variables to the basic parameters 
of pipe size, density and quantity of liquid flowing. 
Hydraulic horsepower is replaced by the following expres- 
sion: 

HPy = (4p, + 8.63 X 10 f L, @ p/D*) (Q/1,714) 

The term Ap, is the total head on the pump exclusive 
of pipe friction and includes the net static head and the 
pressure drops through heat exchangers and other equip- 
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Table IV—Economic Pipe Velocities, Turbine Drive 
Basis: Liquid flow in ft. per sec., using 3,600-rpm. turbine-driven pumps. 
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ment plus the control valve drop. The friction factor 
may be assumed constant at 0.0045 for the range of 
velocities and pipe diameters under consideration. Varia- 
tions in the friction factor resulting from variations in 
viscosity of the liquid are not of sufficient magnitude to 
affect the economic analysis except for the most viscous 
liquids. 

The equivalent length of pipe for determining the linc 
pressure drop is obtained from the following equation: 


L, = L (1 + 0.186 D) 


This relation was developed by assuming that the pump 
discharge line consists of 250 ft. of pipe, 20 bends, seven 
gate valves and one check valve. The equivalent length 
of pipe for a bend is assumed to be 20 pipe diameters; 
for a gate valve, seven diameters; for a swing-check valve, 
110 diameters. 

Results of these calculations are shown in Tables IV 
and V and Fig. 10. 

Similar total cost equations can be set up by varying 
one by one each of the assumptions of the base cases. 
By comparing the economic velocities for these cases 
with the base cases, suitable correction factors can be 
developed. 


CORRECTIONS FOR HIGH TEMPERATURES 


Since extra-heavy pipe is often associated with high- 
temperature fluids, the pipe in these cases will generally 
be insulated. By assuming that extra-heavy pipe, 300-Ib. 
ASA valves and 400-500 deg. insulation are used, instead 
of uninsulated, standard weight pipe, correction factors 
to Tables IV and V were calculated. For Case I (turbine- 
driven centrifugal pump) the correction factor is 1.17. 
For Case II (motor-driven centrifugal pump) the cor- 
rection factor is 1.19. 

Where alloy materials are used, the economic veloci- 
ties should be somewhat higher than the velocities in 
Tables TV and V. 

In Figs. 11, 12, 13, 14 and 15 are plotted correction 
factors to Tables IV and V for variations in cost of steam, 
ideal steam rate, cost of electricity, payout time and pump 
head. In evaluating the economic velocity for any liquid 
line, the value from Table IV or V is multiplied by each 
of the correction factors. This will give results of suf- 
ficient accuracy for sizing lines. 


ECONOMIC BALANCES IN SIZING LIQUID LINES 


The alternative to using economic velocities for sizing 
liquid lines is to make an economic study for each piping 
installation. Complex systems involving considerable 
investment and operating charges are best analyzed by 
this technique in order to obtain more accurate results. 
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Table V—Economic Pipe Velocities, Motor Drive 
Basis: 


Liquid flow in ft. per sec., using motor-driven centrifugal pumps. 
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The procedure involves summing up the yearly costs of 
the piping and pumping installations and the yearly cost 
of utilities for two or three pipe sizes. The pipe diameter 
involving the minimum total cost is the correct economic 
size. 

The advantage of such a study is in having the invest- 
ment costs separated from the utilities costs. New plants 
are often designed on a basis of minimum initial invest- 
ment cost. Expansions of old plants, on the other hand, 
may severely tax the facilities which furnish utilities, and 
in these cases emphasis may be placed on minimizing the 
consumption of utilities. If the total costs for two pipe 
sizes are comparable, it is possible to select the pipe size 
which will accommodate either of the requirements of 
minimum investment cost or minimum utilities consump- 
tion. 


SAMPLE PROBLEM 


This can be illustrated by means of the following ex- 
ample: 

Problem—A charge pump and spare in an East Coast 
refinery feed 400,000 Ib. per hr. of a 27.5-deg. API gas oil 
to a cracking unit. The feed passes through two sets 
of preheating exchangers in series. The first set consists 
of two shells in series, and the second set consists of 
two parallel banks of exchangers, each bank having two 
shells in series. The pressure drop through the exchangers 
totals 75 psi. A control valve on the pump discharge takes 
a 30-psi. pressure drop. The pressure at the inlet of the 
cracking furnace is 165 psig. The first set of exchangers 
heats the feed from 100 deg. to 300 deg. F., and the 
second set brings the temperature up to 500 deg. 

Block and bypass valves are provided around each of 
the two shells in the first set of exchangers; block valves 
are provided for each bank of exchangers in parallel. 
Block valves are also included at the pump discharge 
and at the inlet to the furnace. 

There are 125 ft. of pipe and three valves between the 
pump discharge and the first set of exchangers, 75 ft. of 
pipe and seven valves between the first and second set 
of exchangers, and 200 ft. of pipe and three valves between 
the second set of exchangers and the furnace. 

The entire piping system must be designed for the 
pump shutoff pressure of approximately 325 psi., so that 
the valves will be 300 Ib. ASA. However, standard weight 
pipe and fittings will be adequate for the service. 

The initial 125 ft. of pipe will have no insulation, the 
75 ft. of pipe between the exchangers will have 270-350 
deg. F’. insulation, and the last 200 ft. of pipe will have 
400-500 deg. F. insulation. 

In order to simplify the pressure drop calculations, these 
will be made at the average temperature of 300 deg. F. 
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The gas oil has a specific gravity of 0.8 and a viscosity 
of 2.0 cp. at 300 deg. F. The quantity of gas oil flowing 


at 300 deg. F. will be 1,010 gpm. and at 100 deg. F. 


it is 920 gpm 

Calculations of the economic pipe size will be made 
on the basis of a 2-year payout time for two cases: 

(a) 3,600-rpm. steam turbine-driven centrifugal pumps 
with cost of live steam at $0.75 per 1,000 Ib. and value 
of exhaust steam equal to $0.10 per 1,000 Ib. Steam con- 
ditions are 150 psig. and 450 deg. F. at inlet and 20 psig. 
exhaust, for which the ideal steam rate (ISR) is 19.9 
Ib. per hp.-hr. 

(b) Motor-driven centrifugal pumps with cost of elec- 
tricity equal to $0.008 per kwh. 

Solution—Calculations will be made for line sizes of 
4, 6, 8 and 10 in., and the costs involved for each size will 
be compared in order to select the economic size. 

Differential head on the pumps is determined as 
follows: 


ae pe at inlet to bmn a 
Control ‘valve piemese a pressure drop 


fremate of pump Geshasg enshusive of pips friction drop 
Pressure at pump suction 


haa pressure head on pump exclusive of pipe friction 
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Table VI—Summary of Calculations for Sample Problem 


W. aia 


pipe diameter, in. 
Case A 


. Velocity (1,010 gpm.), ft. 
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1/100) (1.35 
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IIT) (75/100 @ 35) 
400-500 
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16,472 


1/293 9,230 
‘ me? of ke steam pe ee cen- 44.900 
uy; pumps = a Se ’ 
. Yearly cost it of p 
per yr. = (iten 11 ll mere + rf Ny 6,270 
. Yearly fixed cote, per yr. = (Item 
ond + (Item 15,500 
Ronen, SE Ib./hr. = (Fig. 
on pos 9,550 
50 , 600 
66,100 
27 ,672 


operat: ing costs, $ per 
= (Item 18) + (Item 15) 
17. Total “rh nenmapee $ = (Item 9) + 
(Item 1 


Case B 
(Steps 1 through 10 are identical to Case A) 
11. a ake Ae motor-driven aS 


(Fig. 7 

. Yearly cost of oye om M per yr.= 
(item 14) (8,150) (0.00 

. Yearly fixed and fo ‘ca $ per 


yr. = (Item 13) + gag Fe ) 25,410 


27 ,906 


Calculations for the sample problem are detailed in 
Table VI and Fig. 16.* They indicate that for the speci- 
fied conditions an 8-in. line size would be used with a 
steam turbine-driven centrifugal pump and a 6-in. line 
size would be used with a motor-driven centrifugal pump. 
In either case a 6-in. line size involves a $3,500 lower 
initial investment, but with a turbine centrifugal the 
yearly cost of steam would be $3,500 higher for the 6-in. 
line size as compared to the 8-in. line. With the motor 
centrifugal, the 6-in. line increases the yearly cost of elec- 
tricity by only $400 over the cost for an 8-in. line. 

It is important to note that for the 6-in. size the yearly 
cost of steam for the turbine centrifugal pump is $54,600, 
against only $10,180 for the cost of electricity with the 
motor centrifugal pump. However, the investment cost 
for the latter is $24,493, as compared to $19,493 for the 
turbine centrifugal installation, a difference of $5,000. 

The economic line sizes for the sample problems could 
have been selected based on the velocity data in Tables 
IV and V: 

Case A—Economic velocity from Table IV for specific 
gravity = 0.8: 6-in. size = 7.3 ft. per sec.; 8-in. size 
= 7.6 ft. per sec. 

Correction factor for cost of steam at $0.65 per 1,000 
Ib., from Fig. 11 = 0.90. Correction factor for ideal 
steam rate, from Fig. 12 = 1.0. Correction factor for 


*In Fig. 16 Curve a - refers to Case A investment, A-2 to 
yearly cost of steam. to total yearly fixed and operating 
ponte. <arven B-1l, B- ? pe B-3 are the corresponding values 
or Case B. 
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payout time of two years, from Fig. 14 = 1.0. Correc- 
tion factor for differential pump head, from Fig. 15 = 
1.06. Correction factor for use of 300-Ib. ASA valves 
plus insulation on some of the line = appr. 1.10. 

Corrected economic velocities: 6-in. size = (7.3) 
(0.90) (1.06) (1.10) = 7.7 ft. per sec.; 8-in. size = (7.6) 
(0.90) (1.06) (1.10) = 8.0 ft. per sec. 

Referring to Table VI, Line 1, it is readily seen that a 
6-in. line with an economic velocity of 7.7 ft. per sec. will 
not handle the required 1,010 gpm., whereas an 8-in. line 
will be more than adequate. 

Case B—Economic velocity from Table V for specific 
gravity = 0.8: 6-in. size = 11.8 ft. per sec.; 8-in. size = 
12.8 ft. per sec. 

Correction factor for cost of electricity at $0.008 per 
kwh., from Fig. 13 = 0.90. Correction factors for payout 
time, differential pump head, valves and insulation are the 
same as Case A. 
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Corrected economic velocities: 6-in. size = 12.4; 8-in. 
size = 13.5. 

Again referring to Table VI, Line 1, the required veloc- 
ity is 11.2 ft. per sec. Since the 6-in. line shows an eco- 
nomic velocity of 12.4, it is adequate. 

In both cases the pipe size selections made by this 
method agree with those made by the previous method. 

The most accurate procedure here would be to plot on 
a single graph a curve showing the economic velocity vs. 
pipe diameter, similar to those of Fig. 10 but corrected 
for the particular conditions which apply, and another 
curve of required velocity vs, pipe diameter. Where the 
two curves intersect is the economic diameter. 
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New Correlation of Engineering 
And Other Indirect Project Costs 


What should you allow in a preliminary estimate for the costs of 


engineering, design and drafting, construction overhead and other indirect 


costs? When are these costs excessive? Here’s some real help for you. 


JAMES P. O’DONNELL 


Nore: More than a year ago we re- 
ceived an interesting letter from John 
]. Mahoney, a chemical engineer who 
had been following our series of ar- 
ticles on cost estimation. He pointed 
out that published data were lacking 
on a very important phase of cost esti- 
mation—the costs of engineering, de- 
sign and drafting, and other indirect 
project costs. 

We went to work on John for such 
an article; he, in turn, sold his boss, 
Jim O'Donnell, on the idea. You are 
now looking at the result.-—Eprror. 


"Deed estimates for construction 
projects are usually made by list- 
ing all costs expected from the start of 
project design (after preliminary proc- 
ess development has frozen the specific 
process scheme) until the day of pro- 
duction start-up. 

If there is sufficient time to make a 
detailed estimate, the supporting data 
for all costs can be fairly complete. 
Such data may come from previous 
cost information for similar installa- 
tions, from actual vendors’ quotations 
for equipment, and from cost indexes 
for material and labor. All of these 
must be corrected for changes to the 
date of the estimate. 

Common practice is to divide total 
plant construction costs into direct 
costs and indirect costs. In this article 
we shall study the ratios of some in- 
direct costs to total plant cost and the 
limits of such ratios for various types 
of process plants. 

These ratios can be used as rough 
checks on detailed estimates. Because 
of the many factors, listed later, which 
affect these ratios, they should be used 
with caution and only for approxi- 





James P. O’Donnett heads the 
firm of project engineers bearing his 
name. He is located at 39 Broadway, 
New York. 
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mate checking. However, within these 
limitations we have a useful tool for 
predicting the costs of designing and 
building process plants, particularly in 
the chemical and petroleum indus- 
tries. 

There’s a further benefit to be 
gained from a knowledge of these 
ratios of indirect costs to plant cost— 
correcting the tendency to underesti- 
mate the indirect costs of process 
plants. This underestimating is more 
prevalent in the early stages of plan- 
ning; it may be due to some extent to 
the relatively lower percentage fees of 
engineers, architects and general con- 
tractors for conventional industrial 
buildings or for routine expansions to 
power plants or other utilities. 

Such projects must be considered in 
a separate category from the modern, 
complex, continuous process plant de- 
signed for safe, trouble-free, round- 
the-clock operation with low operating 
and maintenance costs and under con- 
trol of automatic instruments. Design 
and construction of process plants re- 
quire the services of a large number of 
engineering and construction special- 
ists, each with a heavy background of 
know-how based on particular experi- 
ence with the problems involved. Con- 
tingencies required for materials and 
labor are also much greater than nor- 
mally needed for routine industrial in- 
stallations, as discussed later. 


DEFINITION OF TERMS 


Direct costs cover all money spent 
directly for equipment, materials, and 
construction labor payrolls in order to 
complete the installation ready for 
start-up. (Costs of land and process 
development are excluded.) Usual 
items of direct cost are: 

Process equipment, such as towers, 
tanks, pressure vessels, heat exchang- 
ers, condensers, heaters, stills, mixers, 
agitators, dryers, filters, pumps, com- 


pressors, etc.; piping and accessories for 
process fluids, water, steam and utilities; 
electric power and lighting materials; 
instruments; building materials; struc- 
tural steel; foundation materials; insu- 
lation and refractory materials; paint 
and miscellaneous materials; construc- 
tion labor payrolls. 

Indirect costs cover the balance re- 
quired to make up total plant cost. 
They can be grouped under (a) total 
engineering and (b) construction and 
contingencies. Following is a typical 
list of items of indirect cost. 

Total engineering: Engineering pro- 
ductive payroll; purchasing productive 
payroll; design and drafting produc- 
tive payroll; expediting-inspection 
productive payroll; all payroll over- 
head, including holiday-sickness costs, 
vacation and standby costs, Social Se- 
curity and compensation costs, public 
liability and other insurance, general 
office service costs, blueprints and sup- 
plies, heat, rent, light, legal, account- 
ing, miscellaneous; engineering super- 
vision of construction; and enginecring 
contractor’s fee (general administra- 
tive and profit). 

Construction and _ contingencies: 
Construction supervision payroll; field 
engineering payroll; field accounting 
and purchasing payroll; all construc- 
tion payroll overheads; all risk insur- 
ance costs (property damage, public 
liability, fire); home office overhead; 
temporary construction costs; freight 
and cartage; construction tools and 
supplies; contingencies on materials; 
contingencies on labor; general con- 
tractor’s fee (general administrative 
and profit). 


BASIS OF GRAPH 


The upper band of the graph shows 
the ratio of indirect costs to plant cost. 
Plotted points are based on data from 
completed plants and also from job 
estimates for plants. 
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CORRELATION of indirect costs with total plant cost. Solid points are from records 
of jobs actually constructed; open points are from detailed job estimates. 


Principal source of these points is 
the data published by Lang (Chem. 
Eng., Oct. 1947, pp. 117-121), with 
an added correction for general con- 
tractors’ fees. Percentages added for 
such fees range from 4 percent of plant 
cost (before fee) in the $5,000,000 
range to 10 percent in the $100,000 
range. Supplementing Lang’s data are 
points from jobs and estimates in the 
author's files. The points used apply 
to continuous process plants handling 
a wide variety of chemicals, including 
fatty acids, gasoline and petroleum 
products, synthetic rubber, synthetic 
detergents, insecticides, etc. 

The two lower bands on the graph 
are intended only as guides in setting 
up approximate budgets for total en- 
gineering and for design and drafting. 
Each of these bands is plotted with 
a proportionate share of overhead and 
engineering contractor’s fee added to 
payroll costs. Points plotted are based 
principally on engineering costs in the 
author’s files for completed jobs, sup- 
plemented by points for total engi- 
neering from clients’ data. 

Note that the item of engineering 
supervision of construction has been 
included under total engineering. This 
should not be confused with construc- 
tion supervision, which is the function 
of the job superintendent or con- 
struction manager, or with field engi- 
neering, which is also under the job 
superintendent. It represents the very 
important iunction cf inspection and 
review of the construction to check on 
adherence to the engineering drawings 
and specifications. 

This engineering supervision is best 
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performed by a representative of the 
design staff because of his intimate 
knowledge of the design basis. Such 
a representative can promptly evaluate 
substitutions requested by the field in 
specifications or drawings and make 
decisions in the owner’s best interest. 
The continuity of the engineer’s re- 
sponsibility through the construction 
and initial operating phases of a job 
is very worthwhile. 

Design and drafting include all lay- 
outs, calculations and design work di- 
rectly related to the preparation of 
construction drawings, bills of ma- 
terials, and materials specifications for 
piping, structural steel, concrete, etc. 
Engineering supervision of design and 
drafting, preparation of equipment 
specifications for procurement, and 
similar general engineering services are 
excluded from design and drafting, 
but included under total engineering. 


USE AND LIMITATIONS OF GRAPH 


The graph is to be used with cau- 
tion and judgment so that it is not 
extended beyond the limits of the 
data upon which it is based. The au- 
thor [and editors} would welcome data 
from others to extend the usefulness 
of this graph beyond its present limits, 
or data which show inconsistencies 
limiting its usefulness. 

The author believes that the plotted 
data reasonably support the use of the 
upper band of indirect cost percent- 
ages for plant costs between $100,000 
and approximately $5,000,000. For 
plant costs above this range, the points 
are based on estimates; the user should 
exercise caution until further support- 








ing data are obtained from other 
sources. 

All installation and erection costs 
are based on plants erected or pro- 
posed for erection in the United 
States. Corrections should be made 
for foreign installations. 

All costs used in plant cost as de- 
fined for this correlation should be 
included when using the graph. If an 
engineering contractor is not em- 
ployed, add to owner’s engincering 
and other payrolls a percentage for 
general administrative and other pay- 
roll burden. Also, in estimating con- 
struction costs do not overlook con- 
tractor’s fee. Most important of all, 
do not overlook contingencies for un- 
foreseen items of materials and labor 
and for increases in unit costs of 
equipment, materials and labor during 
the full expected period of engineer- 
ing and construction. 

The graph is intended only for con- 
tinuous process plants, principally han- 
dling fluids, or solids and fluids in 
combination, with full automatic in- 
strumentation. The plants are “one- 
of-a-kind” type. If two exact dupli- 
cate plants are required, or even if 
one plant largely duplicates another. 
corresponding reductions in the per 
centage indirect costs should be made. 

The graph is not to be used for 
separate installations of petroleum or 
chemical marketing terminals, boiler 
plant installations or similar utility 
facilities for process plants. A group 
of four such completed installations in 
the author’s files show total engineer- 
ing at approximately half the cost in- 
dicated on the graph. These four 
plants ranged from $700,000 to $1,- 
400,000 total cost. The graph may, 
however, be used when complete proc- 
ess plants include normal tankage. 

Judgment must be exercised in de- 
ciding whether to use the lower, 
middle or upper portion of the bands. 
Each factor which tends to increase 
indirect costs and which may be pres- 
ent during the design or construction 
stages of the project should be given 
weight in selecting the portion of the 
band to use. 


FACTORS AFFECTING INDIRECT COSTS 


Considering the many factors which 
can change the indirect costs on par- 
ticular jobs, a spread would be ex- 
pected in the indirect costs/plant cost 
ratio, as indicated on the graph. Some 
of these factors are: 
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Design Complexity — Continuous 
process plants range from simple dis- 
tillation tower installations with rou- 
tine heat exchange, condensing and 


pumping equipment to processes in- — 


volving many operations in one in- 
stallation, such as filtering, absorption, 
refrigeration, evaporation, drying and 
catalysis. On many jobs revisions in 
basic design data, usually to increase 
throughput, are made during the de- 
sign, or even in the construction 
phase. 

Contingencies on Materials and La- 
bor—These items (which in this 
article are defined as indirect costs) 
can vary widely for many reasons, such 
as unforeseen foundation problems, 
difficult procurement problems requir- 
ing substitutions at extra costs beyond 
the estimate, high labor costs because 
of strikes or lack of skilled labor in the 
area, and rising equipment and ma- 
terials costs during the procurement 
and construction. period. 

Materials of Construction—Use of 
alloys or other special materials for 
equipment and piping will affect the 
ielationship between indirect costs and 
plant cost. Substitution of more ex- 
pensive materials of construction on 
installations where special design is 
not thereby required will tend to re- 
duce the ratio of indirect costs to plant 
cost. In other cases the ratio may in- 
crease if additional engineering prob- 
lems are introduced by virtue of the 
use of special materials of construc- 
tion. 

Calendar Period for Completion— 
Where only a short calendar period 
is available for engineering, procure- 
ment and construction, costs are con- 
siderably increased. If the schedule 
for engineering and design is so short 
that complete details of construction 
procedure are replaced by notes such 
as, “Field to install for existing con- 
ditions,” costs are usually greater. 
Original design layouts or revisions to 
layouts are almost always much less 
expensive when made in the engineer- 
ing and design stage than under rush 
conditions during construction. A 
further element of cost increase on 
short calendar schedules is premium 
time for construction labor. 


SALARIES AND PRODUCTIVITY 


Two important factors determining 
costs of total engineering and design 
and drafting are the average salary 
levels for the engineering and design 
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staff required for a job, and the aver- 
age productivity of the design staff in 
the preparation of the large number 
of construction drawings and details 
necessary for most process plant in- 
stallations. Both of these factors are 
affected by the complexity and size of 
the installation. 

Where the plant is small, but re- 
quires much basic layout and _pre- 
liminary engineering and a minimum 
of routine drafting, the average cost 
of engineering and design on an 
hourly basis will be relatively high. 
On large installations with a less com- 
plex design there is an appreciable 
cost reduction, particularly in the de- 
sign and drafting, as more lower sal- 
aried personnel can be used. 

The total engineering graph is based 
on an approximate range of $6.50 to 
$8.50 per hour cost to the owner for 
engineering. The design and draft- 
ing graph is based on a range of $4.50 
to $6.50 per hour cost to the owner. 
(Both cost ranges are corrected to a 
June 1952 basis.) The costs to the 
owner for engineering and design, as 
noted above, are not payroll costs 
only, but include overhead and fees. 

The average productivity for design 
and drafting, measured by hours per 
construction drawing, ranged from 
about 95 to 115. These figures are 
based on all types of drawing required 
for a job; there is considerable varia- 
tion in the time required for each type 
of design, such as structural, architec- 
tural, mechanical and piping, electrical 
power and automatic instrumentation. 
Included in the activities on which 
this average productivity is based are 
all preliminary layouts, design calcu- 
lations and revisions due to changes 
for any reason. 


LINE VS. RAND 


In this article the autnor has in- 
tentionally placed strong emphasis on 
the limitations of the graph because 
of the nature of the variables plotted. 


$700,000 (70% 
000 


‘ ‘ 


$300,000 nae $325,000 aaa 
$750,000 (71.5% 


$650,000 (66.7% 
$975,000 


’ 


A reasonably strong case could have 
been presented for drawing a straight 
line through the center of each band. 
However, since straight lines might 
imply precise mathematical relation- 
ships between the variables, they were 
not used. For process plants of the 
same type in a particular industry, 
the bands of indirect costs should be 
very narrow due to the elimination of 
some of the variables. 

COSTS VS. PERCENTAGES 

In analyzing costs of engineering 
and other indirect services required 
to design and construct process plants, 
don’t jump to conclusions from in- 
complete cost data. 

For example, a low ratio of indirect 
costs to final plant cost on a job does 
not necessarily indicate that it was 
built at lowest total cost. This is be- 
cause additional indirect costs for 
more complete analyses of process re- 
quirements, for more complete me- 
chanical engineering and design or 
for closer supervision of construction 
frequently save more in direct costs 
for materials and labor than the extra 
cost of services. There is often a fur- 
ther bonus in earlier plant completion. 

Consider the two possible cases in 
the table. Assuming that the two 
plants are comparable from the stand- 
point of meeting production goals and 
for operating and maintenance costs, 
the better job would be Plant 2, cost- 
ing $75,000 less than Plant 1. 

If a superficial analysis were made 
of indirect costs on the two jobs, it 
might be concluded that the per- 
formance of engineer, contractor and 
others involved in indirect costs were 
not as satisfactory on the job which 
saved the owner $25,000 of the esti- 
mated cost. Of course, the fallacy is 
due to a concentration of attention 
on the item of indirect costs (which 
in Plant 2 overran the estimate by 
$25,000) and overlooking the $50,000 
saved in final direct costs. 
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Your Guide to Mixer Costs 






Use it to ease your chore of preparing pre-design estimates. Costs are 
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GEORGE E. LEWIS 


The subject of mixer costs neces- 
sarily leads to consideration of a great 
variety of equipment to handle the 
many types of liquids, solids and semi- 
solids currently being processed by the 
chemical and allied industries. The 
purpose of this article is to present 
cost data which are suitable for pre- 
design estimating on the more com- 
mon types of mixers. 

It should be borne in mind that 
many mixing operations require a 
non-standard construction of mixing 
equipment. This fact is illustrated by 
the great number of manufacturers 
who state that all their mixers are cus- 
tom built; therefore they cannot sup- 
ply average costs, but can only quote 
on equipment required for a particu- 
lar use. 

The pre-design estimator usually 
cannot wait for development of quota- 
tions and, in fact, frequently does not 

Grorce Lewis is a Research Engi- 
neer, Fabrics and Finishes Dept., 
Chemical Div., Marshall Laboratory, 
E. I, du Pont de Nemours & Co., Inc. 
Mr. Lewis has varied experience in 
economic and cost evaluations. 


Propeller mixers for open tanks 


Portable steel propeller mixers 


Turbine mixers in stainless steel 


/ : Planetary action vertical mixers 
Z| Colloid mills in stainless steel 


Installation costs vs. horsepower 


given on an installed basis. The roster below shows the types of equipment covered. 


SOLIDS 
























Rotary double cone dry blenders 






Spiral ribbor mixers for blending 










SEMI-SOLIDS 















Double arm jacketed sigma mixers 








Two roll mills, heated or cooled 











Extruders with variable drives 









































Muller type mixers in mild steel 





Table I—Solids Blending Equipment 


-———Working Capacity. 
Ro 


Spiral Ribbon ry 
Driver Mixers, Blenders, 
Horsepower Cu. Ft. Cu, Ft. 
3 7-10 10-20 
15-20 30-40 
7.5 25-30 50-60 
10 40-50 75-100 
15 55-70 125-1 
20 85-100 200-250 
25 125-150 
30 200-300 
40 400 
500 


have available the detailed specifica- 
tions on which quotations are nor- 
mally based. The accompanying cost 
curves and capacity tables are pre- 
sented for the use of such pre<lesign 
estimators. 

In compiling the data it was consid- 
ered advantageous for pre-design put- 
poses that the costs be presented on 
an “installed” basis. In most cases 
costs shown are based on the average 
purchase price of similar equipment 
from two or more manufacturers. To 
this has been added installation cost 
with the Engineering News Record 
Construction Cost Index adjusted to 
600. The resultant figures have been 
plotted against driver horsepower and 
the best smooth. curve drawn through 
the data. 

Materials of construction and motor 
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types are also listed. In addition, a 
general curve for self-contained, elec- 
trically-driven equipment shows the 
relationship between driver horsepower 
and average installation cost. 

The estimator will recognize that 
costs for unusual mixer requirements 
may be quite different from the costs 
presented here. This should be taken 
into account when estimates are made, 


SOLIDS MIXING EQUIPMENT 


Examples of types of equipment 
suitable for blending dry, free-flowing 
solids are spiral-ribbon mixers and ro- 
tary mixers such as double-cone blend- 
ers. Horsepower requirements for vary- 
ing sizes of equipment are given in 


Table I. 


SEMI-SOLIDS MIXING EQUIPMENT 


Two-roll mills, double-arm sigma 
mixers, extruders, and mullers fall into 
this category. Types of materials han- 
dled include high viscosity pastes 
plastics, and elastomers, Roll mills, 
extruders, and sigma mixers are fre- 
quently used to break down molecular 
structures of high molecular weight 
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SPIRAL RIBBON MIXERS 


These dry blender costs include Class 1 Group D motors. 


ROTARY DOUBLE CONE BLENDERS 
Totally enclosed motors are included with these blenders. 
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DOUBLE ARM SIGMA MIXERS 


Jacketed, non-vacuum steel units with Class 1 Group D motors. 


materials simultaneously with the in- 
corporation of pigments, plasticizers, 
fillers, etc. The choice of equipment 
frequently depends upon the type of 
process and final form of the mixed 
‘ material. 

Extruders are employed for continu- 
ous processing and can be used to 
form the product into desired shapes 
such as ribbons, tubes or rods. Roll 
mills discharge the stock in sheet 
form. It is not uncommon to use a 
roll mill in combination with a dou- 
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TWO ROLL MILLS 
Include totally enclosed motors and electrical equipment. 


No completely satisfactory basis is 
available for tabulating the capacities 
of these mixers because capacity is de- 


ble-arm sigma mixer where the sigma 
mixer is used for processing followed 
by the roll mili to sheet the product. 


Table Il—Sizes and Capacities for Semi-Solids Mixers 


Sigma Mixers Two-Roll Mills, 


ullers, Extruders—————— 
Working Capacity, Working Capacity, Dia. x Length, 
Cu. Ft. "Gal. In. 


Screw Dia., Nominal Cap , 
In. Lb.-Hr. 


Driver 
Horsepower 


1.5 0.5 


30-35 
60-90 


125-150 
250-300 


5 
6 5 
15 3.5 
30 4.5 


20 x 40 
22 x 60 
26 x 84 
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EXTRUDERS 






MULLER TYPE MIXERS 


These units have steel cylinders and variable speed drives. Constructed of mild steel, include open motors. 
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2 Geared Drive 120 
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PROPELLER MIXERS 












pendent to such a large extent on 
viscosity and other physical character- 
istics of the mix. 

Table II gives a rough idea of the 
physical size of the equipment. 







LIQUID MIXING EQUIPMENT 






The most common types of mixing 
equipment for light and medium vis- 
cosity liquids are propellers, turbines, 
and paddles. For materials with vis- 
cosities close to that of water, the 
horsepower requirements for good 











Top entering for open tanks with Class I Group D motors. 



















PORTABLE PROPELLER MIXERS 
Mild steel construction, Class Group D motors. 


batch mixing are given in Table III. Table IV—Colloid Mills and Pianetary 
Action Vertical Mixers 
Driver Vertical Mixers —_Collloid Mills 


There are a great number of spe- ~~ aed aecteenenpmacieni 


OTHER TYPES OF MIXERS 


4-8 
telcs é . 
cial single purpose mixers on the mar ; 4 
ket. Perhaps the most important of H 10-30 20-50 
these are pieces designed to produce 7.5 50-100 
20 100-400 
50 400-1, 
75 1,000-8,000 


Table I1I—Liquid Mixers 


visitas emulsions or suspensions. Samples of 


Horsepower Working Capacity, Gal. such equipment are colloid mills and 
: 1,doo-1' bop planetary action vertical mixers of the 
fe 4 A008 000 egg beater type. Colloid mills are nor- 


CHEMICAL ENGINEERING—January 1953 193 








































* Rina Cost, Hundreds of Doliors 





50 





a. Cost , Hundreds of Doliors 



































he 








s-SA 












































° 5 10 


Driver Horsepower 





15 20 


























25 3 | 








2 3 “ 5 6 
Driver Horsepower 





TURBINE MIXERS 


Stainless steel construction, Class I Group D motors. 





PLANETARY ACTION VERTICAL MIXERS 






Totally enclosed motors are included in the costs. 
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mally used for continuous processing 
while the vertical mixers operate batch- 
wise. 


INSTALLATION COSTS 


Although the costs are presented on 
an installed basis, the pre-design estu- 
mator occasionally finds it necessary to 
add installation costs to a vendor's 
price for e given piece of equipment. 
Therefore, we have plotted driver 
horsepower against average installa- 
tion cost for self-contained electrically 


194 


COLLOID MILLS 
Stainless steel construction, Class 1 Group D motors. 








driven equipment. The cost figures in- 
clude millwright labor to set and 
grout the equipment, starter, switch, 
conduit, wire and electrical labor, as 
well as material and labor for a nomi- 
nal amount of cooling water and steam 
piping. 

Again, special conditions frequently 
add to the cost. Values derived from 
this graph do not provide money for 
abnormally long service lines, special 
ventilation requirements or foundation 


pads. 


INSTALLATION COSTS 
Cover self-contained electrically-driven equipment. 
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DAVID E. PIERCE 


Cost control is one of the essential functions of man- 
agement in any manufacturing enterprise. Any successful 
system for controlling costs must relate actual manufac- 
turing costs to established standards. It must also provide 
means for preparing budgets covering anticipated expendi- 
tures in future periods, based on forecasts of production. 

The system to be described here is a new approach to 
this old problem. Its basic principle is that the amount 
of energy consumed in a plant is a measure of that plant’s 
activity. 

The validity of this common denominator in relation 
to maintenance costs has been shown in previous papers.* 
Its application has now been extended beyond the original 
field of maintenance cost control to include other major 
items of direct production cost—raw materials; operating 
labor; consumption of steam, water and other utilities. 
All these items, as well as others peculiar to individual 
plants, have been correlated successfully with the number 
of kilowatt-hours consumed. 

Fig. 1 shows graphically how closely the consumption 
of electric power in one plant during the period 1932- 
1945 paralleled the use of steam, water, acid, maintenance 
labor and maintenance material. That period included a 
variety of conditions—depression, normalcy (?), recession 
and war—and since similar charts for other plants ex- 
hibited equally close correlation, it was evident that 
consumption of kilowatt-hours could be used as a measure 
of plant activity. 






















PREPARATION OF STANDARD CURVES 





For practical purposes, curves are generally drawn 
through points representing actual data for all quarters 
of the past four years. For each graph the abscissa 
(arithmetic scale) covers the total range of quarterly 
electric power consumption in the plant, expressed as 
actual kwh. divided by a power of ten. The ordinate 
(logarithmic scale) is the quarterly unit of cost or of 
hours of labor in consistent units. 

In the case of steam consumption, the ordinate is 
pounds of steam per kilowatt-hour in each period and the 
abscissa is the corresponding degree-days for those periods. 
For each day, the number of degrees below 65 deg. F. 














* Chem. Eng. Prog., March 1948, pp. 249-252; Factory Mgt. 4 
Maint., Aug. 1948, pp. 78-86; “Techniques of Plant Maintenance,” 
pp. 139-145, Clapp & Poliak, New York, 1951 
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Control Costs by Kilowatts 


Cost estimation is concerned not only with predictions 
for a new plant but, just as important, with predictions for a going 
plant. Here’s a new approach to operating standards and budgets. 







gives the degree-days. These are added together to give 
the total degree-days for the quarter. 

For water consumption, the ordinate is expressed as 
average water temperature for the same period. 

Typical standard curves are shown in Figs. 2 to 7. 


USE OF CURVES FOR CONTROL 


Data for the various items are tabulated monthly as 
received from the accounting department. For each quar- 
ter the results are compared with the values predicted by 
the standard curves for the actual kwh. consumption. 
Deviations are expressed as percentages of standard 
amounts. In general, a deviation of plus or minus 6 per- 
cent is within the precision of the method and does not 
require explanation. 

As an example of the comparison of performance with 
standard, the table (p. 196) covers the data for the year 
1950 in one plant. It is seen that in this plant for this 
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STANDARD CURVE for raw materials cost. STANDARD CURVE for cost exclusive of raw materials, 
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STANDARD CURVE for maintenance cost. STANDARD CURVE for operating labor man-hours, 


year there were no large deviations from the performance How One Plant’s Performance Compared With Standard 
predicted by the curves. 
For another plant, Fig. 8 shows the relation of actual Gane: tan toe coe 
plant maintenance costs to those predicted by the standard py tour -~ 
curve over a four-year period; also a similar comparison 
of manufacturing costs, For those quarters in which 
large deviations (more than plus or minus 6 percent) Deviation, %... 
occurred, management investigated the reasons for ab- ig. cost excl. raw 
normal performance and found satisfactory explanations.  ™4srial 


USE OF CURVES FOR BUDGETING 


To prepare budgets for future periods, the same curves 
are used. However, in order to forecast the electric power 
consumption, it is necessary to have the relation between 
pounds or other units of production and kwh. This is 
necessary because the only direct data available for the 
future period will be the expected quantities of goods to 
be manufactured. 

In some cases total plant production vs. kilowatt-hours 
follows a smooth curve as shown by Fig. 9. In other cases 
the kwh. relation must be developed in other ways. In 
any case, the total kwh. predicted for the plant for any Note: All units of consumption have been divided by factors. 
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DEVIATIONS from standard in actual plant performance. 


future calendar period is used in turn to predict the vari- 
ous items of cost and the anticipated requirements for 
labor, steam, water, etc., in the period under consideration. 

The over-all problem may be summarized graphically 
by the chart at the right. The circle at the upper left 
represents the total plant production expected in a given 
quarter of the next year. The pattern of production is 
represented by the individual sectors within the circle, 
each being weighted according to the projected number 
of pounds of that item to be produced. From the ex- 
pected production the corresponding consumption of 
electric power is determined, and the various items of 
cost are forecast from the variable budget curves. 

When the quarter in question has come and gone, 
actual performance is compared with standard. Appro- 
priate steps are taken to investigate deviations and to 
institute corrective measures where necessary. In case 
the actual production differs from the original prediction, 
as shown in the upper right circle on the chart, where both 
total quantity and pattern are different from those pre- 
dicted, the variable budget curves will still permit com- 
parison of actual with the adjusted standard costs. 
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STANDARD CURVE for predicting power consumption. 
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ADJUSTED standard cost (right) replaces forecast standards. 


This method is based upon past performance. There- 
fore, it does not present a goal of what might be achieved, 
but shows the probable performance at various rates of 
plant activity. In the plants to which the method has 
been applied, a satisfactory degree of precision has been 
obtained so that it has been useful for checking actual 
results and for predicting future cash and labor needs. 
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Where Cost Estimates Go Sour 


What are the causes of overruns on construction projects? 


Who is responsible when earnings don’t come up to anticipated levels? 


Here’s a revealing management appraisal of the estimator’s job. 


CHAPLIN TYLER 


This article is based on a recent off-the-cuff talk by 
Mr. Tyler to a group of chemical engineers interested in 
cost estimation. In its published form it takes the style of 
an interview, with questions posed by the Editor. 


The practicing physician, when he loses a patient, often 
performs an autopsy to find out why. Wouldn't this be 
a good idea for the practicing engineer? 


Yes, it would. A great deal has been learned from a 
study of actual costs vs. estimated costs for a number of 
projects, 


Did your study include an analysis of operating costs? 


Operating cost is only one factor affecting the financial 
performance of an industrial operation. The others are 
sales revenue and the average investment utilized in the 
accounting period under review. Investment in turn com- 
prises two major categories—plants and properties, and 
working capital. 

Inasmuch as these factors are more or less interdepend- 
ent, the chemical engineer should have at least an ele- 
mentary understanding of how each is estimated, and why, 
as often happens, the estimates “go sour.” However, we are 
concerned here with inaccuracies of estimates rather than 
an exposition of how estimates are made. The analysis was 
clinical, rather than concerned with broad principles, and 
is therefore based on case studies. 


Since most engineers think of cost estimates first in 
terms of investment or construction cost, suppose we 
tackle that subject first. What did your study show 
about construction estimates? 


A review was made of nine major construction projects 
for which the total construction expenditures exceeded 
initial authorizations by 30 percent. Cases particularly 
unfavorable to the estimate were selected. 

Although it is possible to ascribe this 30 percent overrun 
to numerous detailed causes, only a few were found to have 
major significance: 

1, About two-fifths of the overrun was due to higher 
than anticipated labor rates and prices of materials and 
equipment. The projects were under construction in a 
period when there was a marked inflationary trend. 

2. An additional two-fifths was due to underestimates 
caused by inadequate design information and to changes 
in design subsequent to project authorization. 

3. About one-tenth was due to unexpected delays and 





Cuapiixs Trier, author of the McGraw-Hill book, 
“Chemical Engineering Economics,” is with Du Pont’s 
development department in Wilmington. Early in his 
career he served on the editorial] staff of CE (then Chem. 
& Met.). 
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consequent premiums paid for overtime and materials to 
expedite construction. 

4. The remaining tenth was due to errors which largely 
might have been eliminated or reduced by greater skill or 
better judgment on the part of the estimator. 

By regrouping the data supporting this analysis, it was 
found that about half of the overrun was due to causes 
(inflation and delays) beyond the control of management, 
whereas the other half was in areas within management 
control. 

The effect of the inflationary trend in the postwar period 
can be appreciated by pointing out that the construction 
cost index has about doubled since the end of the war in 
1945. Because of this rise in costs and an abnormal de- 
mand for chemicals of almost every type, there has been 
great pressure in many companies to rush projects to com- 
pletion. Such conditions are not conducive to accurate 
estimating. 

A common maxim of society states that a person can- 
not be hel! responsible for a given action unless he has 
the authority to control that action. The designer and 
estimator usually don’t have any control over the spend- 
ing of money on a construction job; that is the function 
of the job superintendent. Can you blame the estimate 
if the construction supervision is poor? 


No. An overrun or ar: underrun on a job is not necessarily 
an indication that the estimate was sour. For example, 
there was an unusual case in which two plants of the same 
type were constructed by the same contractors at about the 
same time but were located 800 miles apart. On one there 
was an underrun of 4 percent and on the other an overrun 
of 10 percent. The only factor that can account for this 
is the difference in the capabilities and ingenuities of the 
two construction superintendents. Both were competent, 
but one was much more “‘cost-minded” than the other. He 
achieved significant economies through better scheduling 
and more efficient procedures. 


We don’t hear as much about working capital as we 
probably should. Do estimates ever go sour on that 
score? 


Despite the importance of working capital as an invest- 
ment component, errors of estimate concerning it did not 
figure significantly in the cases reviewed. This is due to the 
fact that in any long-established business, reliable working 
capital standards, based on experience, periodically are com- 
puted covering requirements for cash, receivables and in- 
ventories. 

The likelihood of such standards being grossly inaccurate 


is slight. 
Turning now to estimates of operating cost, what did 
your study reveal? 
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The study covered a large group of investments for which 
at least one year’s performance could be measured against 
the project estimate. Some were large investments amount- 
ing to a million dollars or more each; some were about a 
tenth of this magnitude. Some were relatively simple 
situations such as extensions of existing plant; and others 
involved radically new technology, new products, or both. 
In screening these cases for analysis, the sole criterion was 
unsatisfactory performance. 


What do you mean by “unsatisfactory performance?” 


The term has no definition in general. But in this parti- 
cular analysis an operation was considered unsatisfactory 
when in its first year it earned less than 50 percent of the 
amount predicted in the appropriation request. 


Is it realistic to expect a project to meet predicted per- 
formance during its first year of operation? Don’t you 
allow the production people time to get the bugs out 
of the process? 


Actually, the project estimate is aimed at expected 
average performance over the life of the investment. How- 
ever, comparison of the first year’s results with the estimate 
was made in order to highlight the points of discrepancy. 
If analysis were delayed too long its value would be largely 
historical rather than practical. 


How did these projects make out during their first year? 


Twenty of the investments included in the analysis 
showed a loss. An additional 32, although profitable, 
showed unsatisfactory earnings, that is, less than 50 percent 
of the estimate. These 52 projects amounted to about 
two-fifths of the total. 


What was wrong with these estimates? 


That’s hard to say exactly. In contrast with construction 
costs, it is much more difficult to analyze operations in 
order to show quantitatively the factors responsible for 
deficient performance. This is because a plant, when built, 
represents a fixed cost, whereas operating cost, sales price 
and sales volume are fluctuating factors. 

Errors of estimate may be offsetting, or they may be 
cumulative in effect. Moreover, these factors must be 
estimated long in advance of initial performance. In such 
circumstances, the probability of obtaining a high degree 
of accuracy in any individual project is slight. 

Analysis of the over-all deficiency in earnings of the 
52 investments showed that: 

1. About one-quarter of the deficiency was due to fac- 
tors over which the estimator had no control, such as 
general business conditions and unusual delays caused by 
start-up difficulties. 

2. About half was due to faulty market analysis; specifi- 
cally, over-optimistic estimation of volume and misjudg- 
ment of the time required to develop markets. 

3. The remaining quarter was due to persistent process 
or operational difficulties causing excessive costs, subnormal 
output and substandard quality. 


So much fer the question, ‘““Where do cost estimates go 
sour?” Now for the $64 question: What can be done 
about it? 


To say that better qualified estimators should be em- 
ployed is a tempting answer, but it is only part of the 
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answer. Skill and judgment are, of course, tremendously 
important. Nevertheless, the best estimators occasionally 
go wrong. In such instances, investigation of the circum- 
stances surrounding the estimate is advisable before passing 
judgment. 

As has been pointed out, inflation and associated factors 
were the causes of large errors of estimate in the seven 
postwar years. Although there was a leveling-off tendency 
in 1948 and 1949, the upward trend of costs was resumed 
in 1950. What will happen from here on nobody knows, 
but if any guessing is done management should assume the 
responsibility rather than the estimator. 

Perhaps the best clue to the future is provided by the 
trend of wages, since in the final accounting 80 to 90 per- 
cent of costs consists of wages and salaries. Provision for 
advancing costs seems advisable as long as inflation remains 
unchecked. 

The other major cause of error in construction cost esti- 
mates relates to the completeness and firmness of design. 
When estimates are based on preliminary design data the 
estimates are likely to be in error, more often on the low 
side. 


Should preliminary estimates allow a greater contingency 
factor than firm estimates? 


The use of a contingency factor of 10 percent or more, 
which is common practice, amounts to an expectation of 
that much overrun. The use of the factor does not reduce 
costs, but it sweetens the estimate and avoids or lessens 
unpleasant after-effects. It is simply a factor of ignorance. 

An overrun is not necessarily an unmixed evil. Particu- 
larly in exploiting new fields, if a project is deferred until 
the design data are refined to a high degree, better ac- 
curacy of estimate can be expected. In the meantime, 
however, the competitive advantage of being earlier in 
production is lost. Then, too, in an inflationary period 
delays in starting construction and delays during construc- 
tion usually turn out to be expensive, conceivably offsetting 
economies achieved through more advanced design. Here, 
again, such factors should be resolved by top management. 


Your findings about faulty market analysis check with a 
recent statement made by a leading chemical executive.* 
This seems to be a serious factor. 


That’s right. In seeking better estimates of operating 
performance, the principal need would seem to be for more 
realistic market analysis. In gaging the market potential, 
the tendency is to be over-optimistic as to the price and 
volume obtainable—in brief, to underestimate the capabili- 
ties of one’s competitors. For example, over-optimism 
amounting to 10 percent in price and 10 percent in volume 
readily might bring about a 50 percent reduction in the 
estimated operating profit. Happily for the investor, the 
strong growth and cost reduction potentials of chemical 
industry tend to bring about an improvement in many 
such initially disappointing situations. 

Probably no aspect of estimacwn is as difficult as that 
of market analysis. It is true that careful, stepwise sales 
development and field surveys can provide accurate in- 


* Charles H. 
Monsanto Chemical Co., quoted in Chem. 
249. His statement: “In analyzing projects whic 
measure up to estimates, the largest error was most often found 
= the sales manager's estimates of sales volume and selling 
price.” 


ng., Ma 
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formation. However, some two to four years may elapse 
between authorization of plant construction and com- 
mercial-scale operation. In the meanwhile, market condi- 
tions will have changed, for better or for worse. 


Many engineers find it difficult to estimate with suitable 
accuracy such factors of operating cost as labor and 
maintenance. How important are these? 


With respect to production costs, the art of estimation 
has advanced so greatly in the past quarter century that 
good accuracy may be expected in all except the most 
recent technology. In fact, in the early stages of process 
development, the perils of overestimation may be as great 
as those of underestimation, if not greater. Assuming a 
process to be basically sound, research can be counted on 
progressively to reduce costs. However, a project aban- 
doned because of high estimates may one day prove to 
be a lost opportunity. 

In new fields, the estimator should consult with pro- 
cess engineers and production people as well as with re- 
search in an endeavor to foresee what performance reason- 
abiy might be expected on a scale-up. These ideas are then 
revised as development proceeds. From the established 
trend, good figures usually can be deduced. 

The importance of good staff work can hardly be over- 
emphasized, All too frequently there is insufficient col- 
laboration between the research and development group 
and the engineering design group. The personal element 
also plays a part—design engineers tend to regard them- 
selves as true professionals and to look upon research and 





development people as amateurs in engineering. On the 
other hand, the good research and development man 
is characteristically an optimist, regarding with impatience 
the matter-of-fact attitude of the designer and estimator 
who would like nothing better than a well frozen process. 
Then there is the market analyst, who appears superficial 
when judged by the rigorous standards prevailing in the 
physical sciences. 


How can you achieve a harmonious and effective team 
effort with such diverse personal characteristics in- 
volved? 


This is a function of top management, because the 
spirit that pervades an organization stems from whoever 
heads it. Here it is the design head on one hand and the 
research and development head on the other. In a certain 
instance a division head asked one of his project engineers 
if he had frequent contact with the men in the research 
division. He subtly hinted that the research men might 
have something to offer. 

The idea is to get the men in the departments to col- 
laborate. But collaboration must be encouraged at the top 
and be implemented by supervision all along the line. 

In conclusion, it is clear that estimating is at best diff- 
cult. More often it is hazardous as well. The secret to 
better estimating is better teamwork—collaboration with 
design engineer~ on the one hand and market analysts on 
the other hand- 1d the willingness by top management to 
assume the risks of long-range forecasting that properly 
are its own particular responsibility. 


HOW TO ESTIMATE COSTS 
Continued from page 171 





that methane cost will be low com- 
pared to chlorine. The total raw mate- 
rials, chlorine at $48 per ton, come to 
about $59 per ton of product. Taking 
raw materials conservatively at 70 per- 
cent of manufacturing cost (deprecia- 
tion at the rate of 10 percent plant cost 
is only $7 per ton), we estimate the 
manufacturing cost at $84 per ton of 
total product ($391,000 per year). 
Gross profit, annual basis, is then 
$374,000. Deducting selling and ad- 
ministrative overhead at 15 percent of 
sales (assuming greater than normal 
selling effort will be needed on this 
new product), the net. profit after 70 
percent taxes is $78,000, or 24 percent 
return on the $328,000 investment. 
While these figures are merely pre- 
liminary, they indicate that further de- 
tailed study is warranted. Should the 
chlorine conversion realized be only 
50 percent, the profit will drop to a 
much lower figure. The effect of vary- 
ing sales prices for HCl is also indi- 
cated to be important in the profit pic- 
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ture, and the return on investment 
with HC] at no value is 7 percent. 


EXAMPLE II 


“Y” Chemical Co. is interested in 
further research on a plasticizer. Raw 
material costs add up to about $0.17 
per Ib. A minimum return after taxes 
of 15 percent on invested capital 
is desired. It is proposed to enter the 
market with capacity of about 5,000 
tons per year. 

Assuming raw materials equal 80 
percent of manufacturing cost, the 
latter is estimated at $0.21 per Ib. If 
a two-to-one ratio of sales price to 
manufacturing cost were taken, the 
sales price would be $0.42, high for 
plasticizers. Taking a cue from the 
price of diethyl phthalate, a prelimi- 
nary estimate is made of $0.30 per Ib. 

Some knowledge of a possible proc- 
ess is available, which permits a plant 
cost estimate by analogy to diethyl 
phthalate. Taking the latter plant cost 
at $150 per annual ton, the projected 
plant is estimated at $200 per annual 
ton due to additional complexity. 
Thus, the plant cost is about $1,000,- 
000. Using working capital at 20 per- 
cent of annual sales, total capital is 


. (1952). 


estimated at $1,600,000. Checking 
depreciation, we find it to be only 
about $0.01 per Ib. of product. 

The gross profit per Ib. then will be 
$0.09, the net after 10 percent over- 
head and 70 percent taxes $180,000, 
on an annual basis. This amounts to 
11-12 percent return on total capital, 
less than required. It would seem that 
a selling price of at least $0.30 per 
pound is indicated. 
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These Ideas Will Inerease Life of 
Your Glass-Lined Vessels 


P. P. Jones, Chemical Engineer, Pinner, England. 
% November (1) Contest Prize Winner* 


Comparatively high cost of glass-lined process vessels, 
and their inherent low resistance to mechanical shock, put 
a premium on proper training of process operators, as well 
as careful maintenance. After a number of years experience 
with such vessels in a variety of chemical manufacturing 
processes, I have found that the following suggestions can 
extend their useful life for many years. 

1, Damage to Lining Around Manhole—A spot that is 
vulnerable to mechanical damage is the rim of the man- 
hole opening. Periodical removal and replacement of the 
cover invariably results in chipping of the glass. This 
trouble can be practically eliminated if a separate glass- 
coated ring is obtained (see Fig. 1) and fitted on the rim 
of the manhole opening so that this ring suffers any 


”* Starting with this issue, each number of Chemical Engi- 


chipping. It can be replaced by a spare ring while the other 
is returned to the manufacturer for re-lining. Sometimes 
this ring need only be coated with a sprayed-on plastic. 
2. Hydrogen Penetration—Apart from direct mechanical 
damage due to falling bolts or tools, glass linings some- 
times develop cracks which are followed by flaking off of 
the glass for no apparent reason. This is usually due to 
poor care of the outside of the glass-lined vessel in allowing 
bare iron to become wetted with an acid solution, The 
effect of this can be demonstrated very easily with a stand- 
ard test piece such as a thermometer well, which is a tube 
closed at one end and coated with glass enamel on the 
outside. If we pour a solution of hydrochloric acid into the 
tube and allow it to stand for a day or so, the glass lining 
will gradually crack and peel off as a result of the pressure 
produced by hydrogen gas generated in the iron, Although 
this test greatly accelerates the conditions that may be 
obtained outside a chemical plant vessel, sufficiently acid 
conditions could easily result from an overflow of acid 
liquors, or condensation of steam in an acid atmosphere, 
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Notebook contest winners in November. 


will come to you a month earlier. To effect the change- 
ublication date it has been necessary to pick two Plant 


or even from acid-contaminated cooling water im jackets. 
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*& November Contest Prize Winner (II) 


“How to Rig Distilling 
Column Bubble Caps for 
Easier Replacement.” 


A prize of $50 in cash will be awarded to 
Roland P. Loewen, prodt.ction superin- 
tendent, Monsanto Chemical Co., Annis- 
ton, Ala. His article will appear in the 
February Plant Notebook section. 


$50 PRIZE FOR A GOOD IDEA—Until 
further notice the Editors of Chemical 
Engineering, will award $50 cash each 
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month to the author of the best short 
article received that month and accepted 
for publication in the Plant Notebook. 
Each month's winner will be announced 
the second following month and published 
the third following month. 


$100 ANNUAL PRIZE-—At the end of 
each year the monthly winners. will be 
rejudged to determine the year's best 
Plant Notebook article, which will then 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other than 


a McGraw-Hill employee, may submit as 
many entries for this contest as he wishes. 
Acceptable material must be previously 
unpublished and should be short, prefer- 
ably not over 500 words, but illustrated if 
ssible. Articles which are acceptable 
ut are not winners will be published at 
regular space rates ($10 minimum). 


Articles may deal with plant or produc- 
tion “kinks,” or novel means of present- 
ing useful data, which will interest chemi- 
cal engineers. Address Plant Notebook 
Editor, Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 
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WINNER OF 


1952 ANNUAL PLANT NOTEBOOK AWARD 


Variable-Temperature Heating System 
Avoids Use of Moving Parts 


Josern I. Lacey, Chemical Engineer, Hooker Electrochemical Co., Niagara Falls, N. Y. 


Here, reprinted from August, is the article that has 
been chosen as the best monthly Plant Notebook winner of 
1952. The author has received an additional $100 prize. 


Some time ago we had a variable- 
temperature heating problem as part 
of a hurry-up process expansion. As 
outlined below, the system we adopted 
was installed and has been operating 
very successfully since it was started 
up. Its simplicity and lack of moving 
parts makes it very popular with the 
operating men. 

The Problem—It was necessary to 
develop and install a heating system for 
a jacketed vessel. This vessel was to 
be used to vacuum distill a volatile sol- 
vent from a liquid product that is 
somewhat heat sensitive. Available 
information indicated that a pot tem- 
perature of 80-100 deg. C. might be 
required. It was clear that, the lower 
the jacket temperature, the less would 
be the decomposition, and the slower 
the distillation rate. Therefore, it was 
necessary to devise some easy method 
of varying the jacket temperature so 
that the optimum operating condi- 
tions could be found. 

The Solution—The accompanying 
sketch shows the type of system 
adopted. It is a closed-circuit steam 
heating system to which heat is pro- 
vided indirectly by live steam supplied 
to the tubes of a vertical shell-and- 
tube heat exchanger. The heat ex- 
changer acts as a boiler, producing 
steam from water contained in the 
closed system, at any desired pressure 
from sub-atmospheric to a pressure 
not much below that of the supply 
steam. 

The exchanger is installed vertically 
below the jacketed still, with the upper 
shell connection piped to the top of 
the vessel jacket, and the jacket bot- 
tom outlet piped to a drain, to a water 
supply line, and to the lower shell 
connection of the exchanger. High 
pressure steam from a 150-psig. line is 
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supplied through a reducing valve at 
30 psig., passing through an orifice and 
flow control valve to the upper end of 
the tube side of the exchanger. The 
lower end of the tubes discharges con- 
densate through a steam trap. The 
shell side of the exchanger is provided 
with a gage glass, while a vent valve 
is installed on top of the vessel jacket. 

The object of this set-up is to pro- 
vide a steam-heated water boiler which 
can supply heating vapor at any satura- 
tion temperature between a low, corre- 
sponding to a fairly high vacuum, and 
a high which is only a few degrees be- 
low the temperature of the supply 
steam. The only control needed is the 
steam flow controller which regulates 
the rate at which heat is supplied to 
the boiler. The relation between rate 
of heat supply, and rate of heat with- 


drawal by radiation and by heat trans- 
fer to the still contents determines the 
pressure and hence the temperature of 
vapor within the closed heating 
system. 

To put the system into operation 
initially it is necessary to discharge the 
air fairly completely. A simple way 
to do this is to close the return and 
drain valves and open the vent valve, 
then run water in until it comes out 
the vent. Water is then shut off, the 
vent valve is closed, and high-pressure 
steam is put into the heat exchanger 
tubes at maximum rate, with the drain 
valve open. Water boils in the shell 
side of the exchanger, builds up pres- 
sure, and forces liquid water out 
through the drain. This is continued 
until the gage glass shows the heat 
exchanger shell side to be about two- 
thirds full. Steam is shut off and the 
valves set in normal operating posi- 
tion. This operation exhausts most of 
the air and if the system is reasonably: 
vacuum-tight, need not be repeated 
often. An occasional check of jacket 
temperature vs. pressure of the vapor 
will indicate when another purge is 
necessary. 

During normal operation the water 
level of the closed system should be 
about two-thirds on the gage glass 
when the system is cold. When live 
steam is put into the heat exchanger 
through the flow controller, water will 
vaporize on the shell side, building 
up in pressure and corresponding satu- 
ration temperature of the vapor. Vapor 
will flow upward to the vessel jacket 
and there condense, transferring heat 
to the vessel contents. 

Obviously, transfer of heat to the 
liquid in the vessel will depend both 
on the vessel conditions and on the 
temperature of vapor in the jacket. 
But for any given set of vessel condi- 
tions, such as height, character and 
agitation of contents, the rate of heat 
transfer will depend on the vapor tem- 
perature alone. But for any given 
steam supply to the heat exchanger, 
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only so many Btu. per min. will be 
available for transfer from the vapor 
to the vessel contents. Therefore, the 
jacket pressure and temperature will 
adjust themselves automatically to 
transfer just as much heat as is sup- 
plied—neglecting radiation. More live 
steam supplied to the exchanger 
through the flow controller will thus 
raise the vapor temperature and pres- 
sure and transfer more heat, while less 
supply steam will have the reverse ef- 
fect. In any event, the jacket tempera- 
ture will be the lowest that can give 
the rate of heat transfer needed to 


produce the distillation rate that is 
desired. 

At the end of distillation if the live 
steam is left on, there will be very little 
transfer of heat to the empty vessel 
and the temperature and pressure of 
the vapor will approach those of the 
live steam. At that point, heat transfer 
in the exchanger will virtually cease 
and the flow of live steam will fall 
below the set point, just making up for 
radiation losses, 

During operation the live steam con- 
denses and condensate leaves through 
the trap. Vapor condenses in the 


vessel jacket and its condensate returns 
to replenish the water supply in the 
shell side of the exchanger. Thus, ex- 
cept for air in-leakage into the vapor 
system when it is cold, or operating 
at sub-atmospheric pressure, or pos- 
sible vapor losses when operating at 
pressures above atmospheric, there are 
no changes in the closed heating sys- 
tem that require operating attention. 
A possible refinement that would still 
further decrease the need for attention 
would be to tie a pressure controller 
on the vessel jacket into the live steam 
flow control. 


‘ 





(Continued from page 201) 

Careful application of a reliable acid-resisting paint is 
desirable on the outside of all glass-lined vessels. In 
addition, lagging materials should be maintained to pre- 
vent the formation of pockets of acid liquors. These two 
steps will practically eliminate this particular kind of 
trouble. 

3. Damage From Hard Gasket Materials—The connec- 
tion of glass pipelines to glass-lined steei vessels always 
requires a suitable gasket to cushion the joint and resist 
attack from the chemicals handled. In a large number of 
cases hard, compressed asbestos is suitable, but the tighten- 
ing of the flange bolts required to give a good seal very 
often results in fracture of the glass. Although Teflon 
sleeves over a resilient base are satisfactory, there is an 
alternative in which the resilient base is avoided. Further- 
more, less of the expensive Teflon is needed. This consists 
of the hollow Teflon tubing used for wire covering. It can 
be molded in the form of rings of the right size to fit into 
the grooves on standard borosilicate glass pipelines, as in 
Fig. 2. The hollow gasket so formed results in a strong 
resilient joint. 

4. Damage to Stirrer—The stirrers normally used in 
glass-lined mixing vessels are often vulnerable to damage 
owing to the sharp angles of the paddles or propellers. 
Although damage to a stirrer is not so serious as damage to 
the main body of a vessel lining, the vessel is put out of 
service while the stirrer is dismantled and sent away to 
the manufacturer for re-coating. When temporary repairs 
such as patching with cement, or plugging with tantalum 
or Teflon are not possible, the vessel can still be kept in 
operation while the stirrer is being re-coated by a simple 
trick. The idea is to fix a suitable length of stout rubber 
or flexible plastic tubing over the stub of the drive shaft 
of the normal stirrer, as shown in Fig. 3. For speeds up to 
100 rpm. satisfactory mixing can be obtained, and a cer- 
tain degree of variation of mixing characteristics is possible 
by varying the length of tubing used. 


Dry lee Aids Weld Repairs, 
Stops HF Leakage 
Paut C. Ziemxe, Safety Engineer, Oak Ridge, Tenn. 
The welder looks to the chemical engineer to suggest 
safe techniques when confronted with unusual conditions 
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in his equipment-repair work. Recently an ether blowcase 
sprang a leak when under hydrostatic test by the inspec- 
tion department. When drained the fumes still indicated 
a high degree of hazard when the welding was to start. 

The engineer in charge brought in 3 Ib. of dry ice which 
he placed in the hand-hole opening. A 15-min. waiting 
period filled the case with.CO, gas to the complete exclu- 
sion of any volatile fumes and the welding proceeded on 
schedule without mishap. 

On another occasion a heavy drum containing “Transil 
Oil” which circulates through the winding space of a 
heavy-duty electromagnet showed weep conditions at a 
welded seam. In this case the oil level was lowered below 
the defect by pumping to a second tank having some 
excess space. Then the dry ice was injected to form the 
replacement gas that permitted torch welding with efh- 
ciency and safety. 

When the leaking valve atop a cylinder of hydrogen 
fluoride could not be shut off due to metal galling or 
corrosion, a bag of dry ice was fastened around the valve 
for the trip out to the disposal area. There the leak could 
dissipate in safety. 
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Preheat Inereases Heating Rate 
In a Processing Furnace 


Tuomas H. Ever, Chemical Engineer, Corning Glass 
Works, Corning, N. Y. 


Some time ago a job called for a rapid firing schedule 
from 1,850 deg. F. to a desired higher temperature. Even 
at maximum heat input, the heating schedule of the fur- 
nace to be used was too slow. It was necessary to find some 
means for improving the heating characteristics without 
going to a lot of extra trouble and expense. 
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This was accomplished as follows: 

1, We first heated the furnace to the desired top tem- 
perature without the charge. 

2. Then we cooled the furnace rapidly to 1,850 deg. F. 
by lowering the furnace hearth, 

3. Then we introduced the charge and heated it to the 
desired temperature at the faster rate. 

While the furnace was initially being heated from 1,850 
deg. F. to the final temperature, heat was being stored in 
the refractory walls of the furnace. Then, even though. the 
inside temperature of the furnace was dropped rapidly to 
1,850 deg. F., the heat stored in the walls did not decrease 
as rapidly and thus greatly exceeded the value which ex- 
isted when the furnace idled at 1,850 deg. F. In effect, this 
provided an extra heat supply so that the rise in temperature 
upon reheating was considerably faster than when the 
furnace had not been subjected to the preheat cycle of 
Step 1. 

The curves above show the approximate order of the 
“before-and-after” heating rates we obtained, T, being the 
time before the use of preheating, and T, the time when 
preheating was used. 


Hew to Evaluate Economy of 
Censtruction Materials 


Paut, E. Krystow, Corrosion Group, Esso Engineering 
Dept., Standard Oil Development Co., Elizabeth, N. J. 


Design engineers often do not realize the tremendous 
importance of corrosion data, simply because they do not 
understand how to use such information in their design 
work, For example, an engineer may be asked to determine 
the most economical piping material for handling 60 per- 
cent H,SO, at 200 deg. F.’ By consulting the literature he 
may find corrosion data for such a case, listed here in the 
second column of the accompanying table which gives 
corrosion rate in inches penetration per year (IPY). 

Offhand, many design engineers faced with such a 
tabulation would be inclined to select the material with 
the lowest corrosion rate, and would probably rate them in 
increasing order of corrosion rate, with Duriron first and 
cast iron last. However, this would not necessarily give the 
most economical installation. If contamination of the prod- 
uct by the construction material is not a problem, then the 
proper procedure is to determine the material which will 
give the lowest cost per year. 

To do this we first compute the life expectancy for each 
material in the table and from that (and installed cost 
information) determine the actual cost per year for each 
material. To start off we make the following assumptions: 

1, Since we are here dealing with piping material, we 
will assume that 100 ft. of pipe with four fittings and two 
valves will be used. 

2. We will assume that the life of the piping terminates 
when half of the original thickness of the wall has been 
corroded away. 

With these assumptions we proceed by four steps. To 
assure a Clearer understanding it is suggested that the reader 
follow through each of the steps for one of the construc- 
tion materials listed in the table. 

1, From the pipe size and schedule number, determine 
the wall thickness of each material to be used. 
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Economic Comparison of Construction Materials 


, 1,260 
(0,218) 


* Data from Tech. Bull. T-3, Oct. 1948, p. 32, International Nickel Co. 


2. Compute the life expectancy in years by dividing 
half the wall thickness in inches by the expected IPY. 

3. If possible, secure actual data on the labor and mate- 
tial cost for each construction material under consideration. 
If such data are not readily available, use the data of R. A. 
Dickson on pipe cost estimation (Chem. Eng., pp. 123- 
135, Jan. 1950). Dickson’s report gives labor and materials 
costs for most kinds of piping materials, but is based on 
July 1949 costs. Therefore, to allow for present-day infla- 
tionary values, it is necessary to “factor” his data up to 
the present by the use of a suitable index, such as the Mar- 
shall and Stevens indexes published monthly and revised 
quarterly in Chemical Engineering. The data used here 
were taken from Dickson’s figures. 

4. From the total cost and life expectancy, calculate the 
yearly cost of each piping string by dividing the cost by the 
life expectancy. 

Following through these four steps for each construc- 
tion material produces the table given here. The most 
economical material, i.e., the one with the lowest cost per 
year, turns out to be chemical lead, which rated second in 
corrosion rate. Note that the order of increasing cost is 
quite different from the order of increasing corrosion rate. 

The same method can be applied to any corrosive envir- 
onment, enabling the design engineer to select the most 
economical material for any particular service. 





14.7% | 144 in? | ft? of Hp0 
ine | ft? | 62.410. 


Where # = 


= 33.91 ft (#) of H,0 





force-pounds and Ib. = mass~- pounds. 











One Way to Prevent Confusion Over 
Foree- and Mass-Pounds 


A.sert L. Wirson, Chemical Engineer, Columbia-South- 
ern Chemical Corp., Corpus Christi, Tex. 


Here is a simple little scheme that will largely eliminate 
the confusion that arises from the use of force-pounds and 
mass-pounds in engineering calculations. The idea is merely 
to use the symbol # for force-pounds, and Ib. for mass- 
pounds. Although the # symbol commonly is taken to 
mean “number,” many engineers already use it for 
“pounds.” The symbol is found on all standard typewriters. 

In this way there is no chance for the two units to be 
confused and mistakenly cancelled out in checking the 
dimensions of engineering calculations. As an example, 
take the conversion above where the water-head equivalent 
is determined for a pressure of 1 atm. 
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cant ACE no none 


The famous Jabsco neoprene impeller, self-priming pump—gener- 
ally recognized as the pump which delivers more liquid within its 
pressure range than any other pump in its weight, size and price 
class —is now available in hard rubber construction for handling 
acids, alkalies and other corrosive solutions at moderate cost. 
High capacity—the new Ace-Jabsco pump delivers 15 gpm. at 
22 ft. head, ranging to 5 gpm. at 72 ft. head. It is suitable for 
alkalies, solutions of metallic salts, inorganic acids, hydrochloric 
acid any strength, and many other corrosives. It pumps thick or 
thin liquids. 
Self-priming — starts instantly against suction lifts up to 6 ft. 
without a foot valve. Will lift as much as 14 ft. on suction side 
when primed. Self-lubricated flexible neoprene impeller outlasts 
conventional metal rotors and can be removed simply by taking off 
cover plate. ( 


Made by American Hard Rubber Company—where quality 
has been a heritage for 101 years in the production of 
rubber-protected tanks, pumps, valves, fittings, pipe, uten- 
sils, and other equipment of rubber or plastics for industry. 


E rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET * NEW YORK 13, N. Y. 











Process Equipment News Edited by Calvin S. Cronan 





NEW FLUIDS 


HANDLING 


Meshing Screws Compress Air 


Two parallel, meshing screw rotors give compressor 
a high volumetric efficiency. Machine plugs a gap between 


conventional rotary positive and centrifugal compressors. 


Almost one hundred years have 
elapsed since the Roots brothers con- 
ceived the rotary blower bearing their 
name. Now the successors of those 
early designers have come up with a 
compressor based o.. that long proven 
blower yet entirely new in principle. 

Among.the outstanding advantages 
claimed over present types of com- 
pressors in the same range of use are: 

1. Peak efficiencies at discharge 
. pressure determined by requirements. 

2. No internal lubrication used or 
needed. 

3. Minimum of servicing, with 
wearing parts quickly accessible. 

4. Low noise level—smooth opera- 
eee Fe PRs 

5. Light weight. 

Instead of conventional rotors, the 
Spiraxial ‘compressor employs two in- 
termeshing screw-rotors which rotate 
in opposite directions. These screws 
are operated by gears synchronized to 
prevent contact, allowing close but 
very definite clearances between them. 
The screw rotors are formed along a 
spiral surface which is accurately gen- 
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erated to maintain proper clearances. 

There is also a close radial clearance 
between the rotating parts and the 
casing. However, the distance be- 
tween inlet headplate and rotors is 
sufficient to allow unequal expansion 
of rotors and casing without seizing. 

Flow of air or gas being compressed 
is axial with most of the compression 
taking place at the back of the casing 
near the discharge port. This allows 
use of an extremely large inlet opening 
preventing strangulation of inlet air 
and increasing volumetric efficiency. 

The amount of internal compres- 
sion is controlled by the design of the 
discharge port. Present design pro- 
vides compression ratios up to 3 to 1. 
For a given port design operating 
pressure can be varied 3 to 5 Ib. either 
side of design pressure without loss 
in efficiency. 

Capacity of. the compressor pic- 
tured above is 1,120 cfm. operating at 
20 psig. discharge pressure with a bhp. 
requirement of 118. Other sizes are 
available —Roots-Connersville Blower, 
Connersville, Ind. 


EQUIPMENT 


Drum Faucet 
Has Spring-Leaded Washer 


A new lock-lever drum faucet has 
a cupped spring washer to assure posi- 
tive shutoff without leaking. This 
washer exerts constant and even pres- 
sure to keep the faucet plug seated. 

Constructed of close-grained grey 
iron, the faucet is available with or 
without threaded hose connection. A 
special aluminum lacquer provides 


‘normal protection for non-corrosive 


application—Morse Manufacturing 
Co., 100 Dickerson St., Syracuse, 
N. Y. 


Angle-Style Teggle Valve 
Is Leak-Resistant 


A new angle-style, lever-type, quick 
acting toggle valve is suitable for con- 
trolling high vacuums and pressures 
up to 500 psi. It is said this valve will 
not leak under pressure either through 
the stem or seat. These valves are 
ideal for instrument panel installation 
and can be furnished with threaded 
bonnets and mounting nut for this 
application. 

Internal construction is brass and 
synthetic rubber. Valve seat material 
is normally synthetic rubber, but can 
be altered to meet specific conditions 
of operation. For identification pur- 
poses, the lever arm can be threaded 
for the mounting of plastic knobs in 
various colors—Hoke, Inc., 139 S. 
Dean St., Englewood, N. J. 


Chemical Pump 
Is Made of Plastic 


Liquid transfer of materials con- 
taining hydrochloric acid, halogenated 
compounds and other highly corro- 
sive materials can be satisfactorily 
handled even at elevated temperatures 
with the Worthington Haveg pump. 
All liquid contacting parts of this 
unit are constructed of Haveg plastic, 
which is well known for its resistance 
to chemical attack. The pump shaft 
is sealed with a non-metallic mechani- 
cal seal. Bolting is of monel metal. 
Pump frame is cast iron protected by 
acid-resisting paint. — Worthington 
Corp., Harrison, N. J. 
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Equipment Cost Indexes 


(Marshall & Stevens Indexes, 1926 = 100) 


Sept. 
1952 


180.5 


Industry 
Average of all 


Process Industries 


Cement mfg. 
Chemical 


Paint mfg. 

Paper mfg. 
Petroleum ind. 
Rubber ind. 

Process ind. avg.... 


Related Industries 


Elec. power equip... 
Mining, milling .... 
Refrigerating 
Steam power 


PWNS wo 
WwOH DAMON 
ah hk Pe pe eh ff fh 
IIIIAIAITBw2 
AH POs be 
PW MRMOIRDOD 
Pt pt dt et et 
$30 ~3-2-3-IRO-~9 
RSOMNM Sat pe 
Se bo 0-2 ps a 


Compiled quarterly for March, June, Sep- 
tember and December of each year by 
Marshall and Stevens, evaluation engi- 
neers, Chicago and Los Angeles. Indexes 
are prepared for 47 different industries, 
from which the eight process and four 
related industries listed here are selected. 
Published each month with the latest 


available revision. For a description of 


the method of obtaining the index numbers 
see R. W. Stevens, Chemical Engineering, 
Nov. 1947, pp. 124-6. For a listing of an- 
nual averages since 1913 see Chemical 
Engineering, Feb. 1952, p. 191. 


Stainless Steel Tank 
Has Fleating Cover 


An inverted air-seal cover that ac- 
tually floats on the tank contents elim- 
inates danger of contamination, evap- 
oration and oxidation in a new line 
of stainless steel tanks. Made of 
transparent plastic, the cover fits 
closely against the sides of the round 
tank. Thus, tank contents may be 
visually checked. 

With the cover in place and air 
completely excluded, mixing opera- 
tions can be carried out without aera- 
tion, it is said. 

Available in sizes from 10 to 600 
gal., the tanks are Heliarc welded and 
passivated.—Reco Sales Ce., 70 East 
45th St., New York, N. Y. 


Drum Mixer 
Offers Flexibility 


A new mixer for agitating the con- 
tents of cans or drums is designed for 
maximum ease in changing from one 
container to another. The drive as- 
sembly, mounted on a sturdy vertical 
post, swings easily around the post for 
location over one of several containers. 
Agitator height is adjusted through a 
hand crank and gear track. Easy re- 
moval of the turbine agitator is ac- 
complished simply by twisting it in 
the socket and lowering it. This makes 
it relatively easy to use different agita- 
tors on different products.—Industrial 
Process Engineers, 8 Lister Ave., 
Newark 5, N. J. 
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IN BRIEF—A capsulated listing of this month’s newsworthy equipment. 


Fluids Handling Equipment 


Attains h 


Air Compressor 
Has cup 


Drum Faucet 
Toggle Valve 
Chemical Pum 
Floating Tank "ever 
Drum Mixer 
Solenoid Valve 
Plug Valve 

Gas Scrubber 
Multiple Pump 
Motor Valve 

Mixer- Sicsoameniser 


Is desi; 
Offers 


Instruments & Controls 


Gas Seely 
Gas A 

Air Pelocit Meter 
Portable pH Meter 
Alternator Frequency Control 
Instrument Air Filter 
Temperature Tranmitter 
Smoke Indicator 


Packaging & Handling Equipment 


Conveyor-Lowerator 
Loading Dock Shelter 
Stand-up Fork Trucks 


Mounts on panel, controls 

Fabricated of plastic for high resistance 
Seals tank contents from atmosphere 

Column mounted, adjusts vertically, laterally 
Provides rapid c 
ed to minimize wear 

igh efficiency, low maintenance 
Handles six fluids at six flow rates 
Features sanitary design and high flow 
Gives wet mixing without aeration 


Helps maintain goo 


h efficiency with screw rotors 


spring washer to stop leaks..........«+ 206 
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cling from open to closed 


Measures pacer tn egg continuously 
Detects potentia 
Responds rapidly an 


ly-e peeve was mixtures 
accurately 


Has 2,000 hr. service life for batteries 

Holds frequency within 0.001 per 

Reduces and regulates while a: 

Fits a good many P gprona = requirements 
combustion, mone pollution. 


Makes unloading to storage a smooth operation... 
Protects men and materials 
Operate well in close quarters 


Designed for work in restricted space 
Travels at a fast rate of speed 


Car Loading Conveyor 
Tiering Truck 
Heavy Duty Fork Truck 


Heating & Cooling Equipment 


Immersion Heater 

Oil Burner 

Heat Exchanger Fitting 
Sparger Nozzles 


Electrical & Mechanical Equipment 


Packin 

Variable Pith Sheave 
Voltage Tester 

Weather Protected Motor 

Motorized Sweeper 

Fuse Mountin 

Breaker Pane 

Sleeve Bearing 


Provides 


Protected b 
Atomizes oi 
Designed for temperature control of lines 

Molded of Haveg 60 to resist chemical action 


Has flexible design to reduce set-up time 
Can handle various pallet widths 
Works well both outside and inside 


y lead for electroplating baths 


completely for efficient burning 


Are precision molded from neoprene 

Cuts speed change time 

Is designed for ease of use 

Can be used on outside location 

Cleans floors cheaper in less time 

eater safety on high voltage 

Has aluminum dust-tight construction 

Provide stable Nylon bearing surface.............. 226 





Solenoid Valve 
Gives Fast Cycling 


Cycling between open and closed 
positions at rates up to 600 times 
per minute is easily attained with the 
Model 1034 three-way solenoid-con- 
trolled and pilot-operated valve. This 
unit is designed to control any light 
fluid medium such as air, water and 
light oil over pressure ranges from 20 
to 500 psi. Minimum travel of mov- 
ing parts assures fastest possible valve 
action. 

Valve bodies of cast bronze are 
supplied with three threaded connec- 
tions corresponding with the nominal 
port sizes of 4, #, 4 and 7 in. The 
free port area in each case is equal 
te or greater than the internal cross- 
sectional area of equivalent standard 
pipe. Internal parts are brass and 
stainless steel. Synthetic rubber valve 
rings provide tight sealing —Barks- 
dale Valves, 1566 East Slauson Ave., 
Los Angeles 11, Calif. 


Plag Valve Design 
Minimizes Wear 


Time-proved principles of plug valve 
design have been combined with the 
use of O-ring seals in a new recircu- 
lating valve for dividing flow streams. 
The externally adjustable spring-seating 
control features multiple ball pressure 
contact against a hardened wear ring. 
This is said to assure absence of leak- 
ing; handle loads and internal wear are 
reduced to a minimum. 

The 2-in. size now being produced 
is rated 125 psi. Recent tests indicate 


207 





minimum pressure drop and full-pipe 
orifice flow characteristics during oper- 
ation. Valve is available in cast alu- 
minum, steel, or Navy bronze. Bronze 
and steel valves are cadmium plated 
throughout. Flange connections are 
available for either male or female 
thread adaption—Ardee Mfg. Co., 
840 North Seward St., Los Angeles 38, 
Calif. 


Packaged Gas Scrubber 
Gives Geed Contact 


High scrubbing efficiency and low 
maintenance are claimed for a new 
packaged gas scrubber. The equip- 
ment will handle gas containing wet- 
table solids and condensable gases as 
well as gases and solids where either 
the gas or solids will chemically react 
with a selected spray liquid. In the 
case of gases containing non-wettable 
solids or dust a suitable wetting agent 
can be introduced into the spray 
liquid. 

Component parts of this unit are 
the scrubber box, spray nozzles, and 
throat pieces. The scrubber box, 
enclosing all components, is divided 
into compartments or banks. Units 
can be constructed with as many 
banks as necessary although two are 
sufficient for most operations. The 
number of nozzles and throat pieces 
per bank are determined by the vol- 
ume and characteristics of the gas and 
the scrubbing efficiency required. 

In operation the gas enters the 
scrubber through an inlet pipe. The 
suction action of the spray from the 
nozzles draws the gas into the throat 
pieces of the first bank of the scrub- 
ber, where the liquid and gas are thor- 
oughly mixed. The mixed liquid and 
gas discharges into the next bank 
where it is entrained and forced 
through the throat pieces. The 
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washed, cooled gas coming out of the 
last bank is discharged through the 
outlet pipe—Schutte ©. Koerting 
Co., Dept. J-I, Cornwells Heights, 
Bucks County, Pa. 


Multiple Pump 
Handles Several Fluids 

As many as six different fluids can 
be delivered at fixed regulated flow 
rates by the Brosites six-in-one pump. 

The pumping tubes, fabricated of 
rubber or plastic, are mounted in a 
vertical position, three on each side 
of a constant speed gear head motor. 
Suitable mechanical linkage from the 
motor reciprocates compressor plates 
in and out against the sides of the 
flexible tubes. 

Adjustment of pumping rate is se- 
cured by a thumb screw which varies 
the tube position with respect to the 
compressor plate. This varies tube 
compression from partial to full, alter- 
ing the pumping rate accordingly.— 
Brosites Machine Co., Inc., 50 Church 
St., New York 7, N. Y. 


Sanitary Meter Valve 
Centrols High Flew 


The Saniflo two-way motor valve has 
been designed specifically for sanitary 
operation in the food processing indus- 
try. Among the several features offered 
by this valve are body design for high 
flow capacity, friction free power ap- 
plication by the diaphragm motor, and 
provision for quick, easy, disassembly 
to permit cleanirg. 

All parts exposed to product are 
Type 18-8 corrosion-resistant stainless 
steel. The one-piece stem and plunger 
eliminates threads and crevices which 
would harbor bacteria formation. To 
clean, the operator simply snaps the 
quick disconnect clamp to remove 
the valve body, and loosens the hand 


nut to remove the plunger stem. There 
are no gaskets or stuffing boxes to 
complicate cleaning; neoprene O-rings 
are used between body and bonnet, 
bonnet and valve stem. 

Valve connections are 3A (IAMD 
thread) male, ground seat type. Stand- 
ard line sizes 1 through 3 in. are avail- 
able-—The Foxboro Co., Foxboro, 
Mass. 


~—STATOR SLEEVE 


i STATOR 


EXPLODED Vidw OF , 
GARRENCO JET MIXER | Ry 


Mixer-Hemogenizer 
Eliminates Aeration 


The Jet mixer is a high-speed com- 
bination mixer-homogenizer said to 
outperform any mixer operating at or 
near its peripheral velocity. Rotor 
peripheral speeds of 50 to 100 ft. per 
sec. provide wet mixing without 
aeration or surface boil over a viscosity 
range up to 30,000 centipoises. 

As seen in the exploded view above, 
the mixer consists of three basic ele- 
ments. A rotor mounted on the drive 
spindle is housed inside a sleeve below 
a stator. Material being mixed enters 
the bottom opening of the sleeve and 
discharges through the top. Modi- 
fications in design, such as the plac- 
ing of screens at the entrance and 
discharge openings, variation in rotor 
pitch, narowed discharge openings 
in the sleeve sidewall, and discharge 
deflectors all affect the degree of 
mixing or homogenization obtained. 

Rotor diameters vary from 1.5 in. 
in the 4-hp. size to 6.5 in. in the 
10-hp. size. Units are also available 
up to 20 hp. 

Optimum mixing results are ob- 
tained when the mixing vessel I.D. is 
not greater than eight times the tur- 
bine O.D. Also, hemispherical or 
conical bottoms are more desirable 
than flat or pitched bottoms.—Bar- 
rington Engineering Corp., 110 West 
40th St., New York 36, N. Y. 
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have been designed, 
built and operated 
by General American 


The GATX fleet of 45,000 tank 
cars contains more than 200 
specialized types to meet the needs 
of bulk liquids shippers. 


TRADE MARK 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 S. La Salle Street, Chicago 90, Illinois 
Offices in all principal cities 
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NEW 


INSTRUMENTS & 


CONTROLS 





























Analyzer Detects Gas Traces 


Constituents of gas or vapor mixtures can be meas- 
ured automatically in quantities as small as 0.5 micrograms 
per liter. Precise color comparison does the job. 


Extreme sensitivity marks the Mi- 
crosensor, an instrument for detecting 
and measuring micro quantities of 
single components in streams or at- 
mospheres of gas or vapor. It is said 
the device measures changes in gas 
compositions on the order of 1 per- 
cent in concentrations as low as one 
part per million. 

The Microsensor is essentially a re- 
fined color comparator. Gases being 
detected or measured must be capable 
of reacting with chemical reagents to 
produce color change. Highly sensi- 
tive color reactions used in micro- 
analysis techniques are performed 
continually and automatically. The 
amount of color change is a clear 
measure of quantity for the particular 
material being detected. 

As indicated above the instrument 
consists of three principal parts; a gas 
intake system, a reel of chemically 
treated paper tape and a precision 
color comparator. 

A continuous sample of the gas 
stream or atmosphere to be analyzed 
is split into two channels as it enters 
the instrument. The first, or reference 
channel, contains an activated char- 
coal scrubber to filter the gas before it 
passes through the tape at the detector 
unit. Gas from the other or sample 
channei is passed directly through the 
tape. 

The two channeled flows of gas are 
kept exactly equal by means of flow 
control devices. At a point beyond the 
tape the channels rejoin and the gas 
is drawn through a dehumidifier and 
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another scrubber before reaching the 
pump and being vented. 

Paper tape serves as the vehicle for 
the chemical reagent used in making 
the color comparison between the 
reference and sample gases. In some 
cases the tape is used dry, and in 
others it is sprayed with a liquid re- 
agent before it reaches the detector 
unit, 

Because transmitted light is used 
compensation must be provided for 
variations in the thickness and po- 
rosity of the paper tape. Spot to spot 
differences in these characteristics are 
balanced out by a special servo circuit. 

Color comparison is carried out by 
the Colorede detector. This is a pre- 
cision light comparator designed 
around a photomultiplier tube, a 
flicker photometer optical system and 
an electronic computing circuit. 

Actual comparison is accomplished 
by directing two equal beams of light 
through the two viewed spots on the 
tape. Light transmitted through these 
two spots is alternately directed on the 
photomultiplier tube by the flicker 
system. 

Output from the photomultiplier is 
on alternating signal with an amplitude 
proportional to the intensity difference 
of the two beams. This signal is am- 
plified, synchronously rectified to a 
d.c. voltage, and used to control the 
recording instrument and the gas 
alarm circuit. 

Operation of the Microsensor is 
carried out automatically in continu- 
ously repeating cycles. Cycle length 


is a function of the type of chemical 
reaction involved for the gaseous con- 
stituent being measured. Time be- 
tween cycles does not exceed ten 
seconds. 

Uses for this instrument are indi- 
cated for industrial control problems 
in electroplating, petroleum refining, 
and chemical manufacturing such as 
insecticides, plastics and heavy chem- 
icals. Other applications are to be 
found in protecting human health and 
life where danger exists of contamina- 
tion from dangerous or toxic gases.— 
Vitro Corp. of America, 233 Broad- 
way, New York 7, N. Y. 


Gas Alarm 
Prevents Explosions 


Detection of potentially explosive 
gas mixtures is furnished by the J-W 
Model E combustible gas alarm. Op- 
erating continuously, the instrument 
minimizes the danger of hazardous 
operations. 

At a preset fraction of the lower 
explosive level, a red indicator light is 
energized on the control box panel. 
As the hazard is removed the red light 
extinguishes. 

Using standard 115-v. power, the 
instrument features an _all-electronic 
alarm circuit free from meters, meter 
type relays, and other delicate mech- 
anisms. Terminals in the control box 
allow for actuation of auxiliary audi- 
ble alarms, for the control of motors 
or valves, or for connection of re- 
peater signals for distant points.— 
Johnson-Williams, Ltd., 2723 Third 
St.. Palo Alto. Calif. 


Air Meter 
Offers Better Precision 


Designed especially for accurate 
measurement of air velocities, a new 
air meter responds in less than one 
second. Meter accuracy is within 14 
percent and is unaffected by tempera- 
ture variations, radiation, or normal 
fluctuations in atmospheric pressure. 
Used in conjunction with a relay sys- 
tem, the meter can serve as an effective 
system of process control. 

Consisting of a measuring element 
and an indicating unit, the instrument 
operates on normal 110-v., 60-cycle 
current. A dual range scale covers 
0 to 400 fpm. and 400 to 6,000 fpm. 
Provision can be made for using one 
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Chlorine is Tamer 
with these CRANE Valves 





. -- Designed to handle 


EVERY FEATURE WORKS FOR YOU 


water-free chlorine, gas 
or liquid, up to 300°F. 


Your best valves for handling chlorine are those 
made expressly for this service. It’s too tough 
for ordinary equipment. 


Rugged Construction 


You'll operate more safely, efficiently, and de- 
pendably with these Crane Chlorine Valves. 
Their rugged forged steel construction gives you 





1. Strong one- 
piece forged 
carbon steel 
yoke with out- 
side screw out 
of contact with 
fivid. 

2. Husky Monel 
stem; easy to 
lubricate 
threads. 

3. Easy to pull 
up bolted 
gland of 


steel. 


4, Deep stuffing es 


5. leakproof male 
and female 
bolted bonnet 
joint with corru- 
gated soft Mo- 
nel gasket. 


% 6.45° narrow 


bearing seat; 
closes tight, 
even with hard 
deposits. 


7. Highly corre- 


sion-resistant 
Hastelloy ""C"’ 
in seating parts. 


=I 8, Heavy forged 


carben steel 
body; long end 
threads. 


protection against intetnal and external shock. 
You'll have freedom from bonnet joint leakage 
with their strong Crane bolted design. 








Effective Corrosion Resistance 


You'll be equipped for highest resistance to cor- 
rosion with the Hastelloy “C” disc and seat 
rings, and the Monel stem. A corrugated soft 
Monel gasket prevents corrosion and leakage 
Pit No. 1644 Globe 
at the bonnet joint. Sises 4 fo 2 in. 


Literature Free on Request ye Bog 


The many refinements of Crane Chlorine Valves 4 te 8 ta 


assure not only more efficient chlorine control, 
but important savings on valve maintenance and 
replacement costs. Get the complete facts in Cir- 
cular AD-1608. Write or ask your Crane Repre- 
sentative for a copy. 


The Complete Crane Line Meets All Valve Needs. That’s Why 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES © FITTINGS © PIPE © PLUMBING © HEATING 
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indicating unit with several measuring 
probes located at various points.— 
Hastings Instrument Co., Inc., Super 
Highway at Pine Ave., Hampton 10, 
Va. 


Portable pH Meter 
Needs Less Maintenance 

The new Photovolt portable pH 
meter is said to offer simplicity of 
operation and maintenance whiie 
holding to a high standard of accuracy 
and dependability. 

Highlight features include 2,000 hr. 
service life for the power source of 
one 45-v. and two 14-y. batteries; 
ability to check battery voltage on in- 
strument voltmeter without removing 
batteries from case; instantaneous 
readings without warmup; adaptable 
for any electrodes on the market.— 
Photovolt Corp., 95 Madison Ave., 
New York 16, N. Y. 


Frequency Central 
Helds Alternater 

A recently announced constant fre- 
quency control is designed to hold 
alternator frequency within 0.001 per- 
cent on motor generator sets supplying 
up to 10 kw. of power. The control 
is available with 50, 60 and 400 cycles 
per sec. standard in single or three- 
phase. Non-standard frequencies are 
available on special order. 

The electronic control consists 
basically of a tuning fork and a phase 
comparator enclosed in a case approx- 
imately 6 x 24 x 36 in. The unit op- 
erates on 115 v., 50 or 60-cycle power 
using approximately 150 watts. The 
motor generator requires 115/230 d.c. 
supply. Other ratings are available on 
5 


In operation, the output of the al- 
ternator of the motor generator set is 
held in synclironism with the tuning 
fork frequency standard by comparing 
the alternator phase with that of the 
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tuning fork. As the alternator phase 
begins to lag, the current in the con- 
trol winding on the main shunt field 
of the d.c. motor is increased. The 
control field bucks the main field and 
increasing control field current tends 
to cause an increase in motor speed. 
Thus the alternator is held in syn- 
chronism.— General Electric Co., 
Schenectady 5, N. Y. 
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Filter Regulator 
Controls Instrument Air 


Line pressures up to 150 psi. can be 
reduced to 0-35 psi. instrument air 
pressure by a new combination pres- 
sure regulator and filter. This device 
is similar in many respects to an earlier 
model since both operate on the pneu- 
matic balance principle. 

In the new unit the diaphragm 
chamber is isolated from the output 
passage, then joined with a small feed- 
back passage. This type of construc- 
tion helps to eliminate undesirable 
buzzing by preventing full output air 
volume from impinging on the dia- 
phragm. The design also permits 
guidance of the pilot stem to ensure 
positive seating against the supply and 
exhaust ports, minimizing air con- 
sumption. 

The filter element is a self-contained 
cylinder made of helically-wound rib- 
bons of phenolic-resin-impregnated 
cellulose. This element is said to re- 
move particles of oil, water and solids 
as small as 40 micrens.—Minneapolis- 
Honeywell Regulator Co., Industrial 
Div., Wayne & Windrum Aver., Phil- 
adelphia 44, Pa. 


Temperature Transmitter 
Fer Chemical Plants 

The Type T2T Autronic tempera- 
ture transmitter has been designed for 
use in chemical and food processing 


plants, refineries, and petrochemical 
plants. The unit consists of a resist- 
ance thermometer element and ther- 
mometer adapter unit. 

The thermometer element is made 
of pure platinum wire wound on a 
ceramic core and sealed in an Inconel 
tube. Resistance changes in the ther- 
mometer element are converted by the 
adapter unit to a proportional signal 
which varies from 0.0 to 0.5 v. 

Connection between the thermom- 
eter element and adapter unit is by a 
three-wire system that compensates 
for variations in lead-wire resistance 
with ambient temperature change. A 
special adjustment in the adapter unit 
provides compensation for minor 
variations in thermometer element re- 
sistance. Removable range cards give 
a variety of temperature spans.—The 
Swartwout Co., 18511 Euclid Ave., 
Cleveland 12, Ohio. 


bhi: Dtaben: 


Smoke Indicator 
Monitors Stack 


Avoidance of air pollution and 
maintenance .of good combustion 
efficiency are greatly aided by use of 
the Fire-eye Series FE photoelectric 
smoke indicator. This unit continu- 
ally indicates smoke density passing 
through the stack and signals when the 
density exceeds a pre-set value. 

The smoke indicator consists of 
three basic units: a light source, a 
photoelectric scanner, and a control 
and indicator combined in a single 
housing. The light source and scan- 
ner are mounted on opposite sides of 
the stack or breeching. The indicator 
is placed at any convenient location. 
The alarm can be set to operate at any 
predetermined value of smoke density 
from 10 to 100 percent of light cutoff. 
—Combustion Control Corp., 720 
Beacon St., Boston 15, Mass. 
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Get 


something extra 


e@eeenveeevevoeeeeeeeeveeseeeeeeeee eee eene 


when you buy 


lead sheet 


When you place an order for lead sheet, 
chances are you state quantity, composition, 
size and weight, and that’s all. 

. When you buy from National, you not only 
get sheet that meets these four specifications 
but you also get certain “extras”—extras char- 
acteristic of the high quality lead sheet made 
by the leader in lead. 

Such as 

(1) The grade of lead acknowledged best 
for acid-handling—St. Joe Chemical 
Lead. 

(2) A smooth, even finish. 

(3) A surface as free of flaws as careful 
milling can make it. 

(4) Uniform over-all gauge. 

(5) Maximum structural strength 
throughout. 
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These extras contribute to adaptability, 
workability, and durability — whether the 
sheet is used for handling corrosives, for 
architectural installations, or for radiation 
barriers. 

It is these extra qualities, not specifically 
stated in your order, that give National Lead 
sheet its dependability on the job. 

That’s why we say—when you want lead 
sheet—come to National. And get something 
extra. 


_—— Sheet Lead 
with a NATIONAL reputation 
LEAD COMPANY 


New York 6; Atlanta; Baltimore 3; Buffalo 3; Chicago 8; 
Cincinnati 3; Cleveland 13; Dallas 2; Philadelphia 25; Pitts- 
burgh 12; St. Louis 1; New England: National Lead Co. of 
Mass., Boston 6; Pacific Coast: Morris P Kirk & Son, Ince,, 
Los Angeles 23, Emeryville 8 (Calif.), Portland 10, Seattle 4; 
Canada: Canada Metal Co., Ltd., Toronto 8, Montreal, Winni- 
peg, Vancouver, 





NEW 


FEEDER receives incoming bundles. 


HANDLING 


ae See 


LOWERATOR feeds take-away belt. 


EQUIPMENT 


= 


DISCHARGE point controls operation. 


Conveyor Smooths-Out Unloading Operation 


Heavy bundles are transferred in a steady flow from 
over-the-road trucks to basement storage. Aisle congestion is 
relieved, labor reduced and unloading time cut. 


An automatic lowerator-conveyor 
system has been installed at the Con- 
tinental Can Co., Baltimore, Md., 
for moving heavy tinplate bundles 
from the unloading area to basement 
storage. Time to unload over-the-road 
trucks has been cut 66 percent. One 
fork truck now does the work of two 
formerly used for unloading. An ele- 
vator has been freed for other use and 
aisle congestion around the elevator 
has been eliminated. 

Adaptations of this system are be- 
lieved to be applicable wherever fairly 
large quantities of materials must be 
transported between floors with rela- 
tive frequency. 

Previous unloading practice at Con- 
tinental required two fork trucks to 
carry incoming tinplate a distance of 
140 ft. to an elevator. Elevator ca- 
pacity was only two bundles which 
was insufficient to keep up with the 
fork trucks. Thus tinplate had to be 
stored temporarily near the elevator 
entrance. Distance plus congestion 
slowed operations to the point where 
it took half an hour to unload an over- 
the-road truck. 

The lowerator was installed near the 
unloading platform to eliminate the 
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long fork truck hauls. Now only one 
fork truck is required for unloading. In 
addition unloading time has been re- 
duced from 30 to 10 min. 

The system comprises three units; 
the lowerator, a feeder conveyor and 
a take-off conveyor. 

Bundles of tinplate are removed 
from over-the-road trucks by a fork 
truck and placed on the first floor 
feeder conveyor. This conveyor car- 
ries bundles to the lowerator which in 
turn lowers them to the basement. 
There the take-off conveyor takes 
them to a discharge point where they 
are picked up by a fork truck and 
taken to storage. 

Control of the operation rests on 
the use of photoelectric eyes. A con- 
veyor-high beam at the discharge end 
of the basement conveyor starts and 
stops the system, moving up bundles 
to replace those taken to storage. As 
a bundle is removed from the con- 
veyor, the electric-eye beam makes 
contact and starts the entire system 
in motion. 

When that happens the following 
sequence of events takes place: 

1, The basement conveyor brings 
the next bundle to the discharge point 


and stops when the bundle breaks the 
electric-eye beam. 

2. While this is taking place, the 
lowerator discharges its present bundle 
to the basement conveyor and returns 
to the first floor for another bundle. 

3. A bundle is fed to the lowerator 
by the first floor conveyor. Bundle 
automatically stops in the center of 
the lowerator tray. 

4. The lowerator returns to the 
basement. 

5. The fork truck operator on the 
first floor places another bundle on 
the first floor conveyor. 

6. The first floor conveyor moves 
the next bundle to the shaft and an 
electric eye stops it at this point. A 
limit switch is also installed should 
the electric eye fail. 

Each movement of the bundles is 
controlled by an electric eye and limit 
switch. Thus each conveying unit 
will move only when the next unit in 
line is ready to receive its load. 

The basement fork truck takes two 
bundles to storage at one time. One 
bundle is removed and set on top of 
the next bundle as the conveyor moves 
it into place. Then both bundles are 
lifted together and transported to 
storage. 

One fork truck on the first floor can 
keep two basement fork trucks busy 
even though the latter carry two 
bundles at a time. This is entirely due 
to the long hauls made in the storage 
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ARE CLOGGED LINES LIKE THESE 
CUTTING YOUR WATER SUPPLY? 


Over 1% Miles of Buried Water Line 
Chemically Cleaned IN PLACE by Dowell Service 


You don’t have to dig up water lines in order to clean them! 
Take the case of a major railroad that had over 8600 feet 
of buried water lines, ranging from 2 to 12 inches in diam- 
eter. The capacity of these lines had been greatly reduced 
by scale deposits. Dowell Service used liquid solvents to 
clean all the lines, in place, during a period of only six days 
with a minimum interruption in service. 


Dowell Service offers fast, effective chemical cleaning of 
pipelines of all kinds—water lines, disposal lines and 
product lines. And, whether these lines are underground 
or above, indoors or out, no digging or dismantling is 
necessary. Dowell solvents are designed to dissolve the 
| accumulated deposits, and are introduced through regular 
connections. Because they are liquid, Dowell solvents 
reach wherever steam or water can flow, cleaning places 


inaccessible to other methods—angles, curves, valves, 
complicated surfaces and hook-ups. Experienced Dowell 
engineers do the job using Dowell-designed truck-mounted 
pumps, mixers and control equipment. 


Many other types of equipment can also be cleaned 
chemically by Dowell. If you have boilers, condensers, 
evaporators, bubble towers, water wells or other operating 
equipment where deposits are reducing capacity, let Dowell 
Service save you time and money in maintenance cleaning! 


FIND OUT ABOUT CHEMICAL CLEANING! There are 
many places in your plant where Dowell Service can clean 
equipment faster and better than out-dated mechanical 
methods. Call your nearest Dowell office for a fact-filled 
book. Or write direct to Tulsa, Dept. A33. 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers © Condensers ¢ Heat Exchangers ¢ Cooling Systems 
Pipe Lines @ Piping Systems ¢ Gas Washers ¢ Process Towers 
Filter Beds ¢ Tanks 


Chemical Services for Oil, Gas and Water Wells 


Process Equipment ¢ Evaporators ¢ 


DOWELL INCORPORATED 
Tulsa 1, Oklahoma 
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FOR Oil INDUSTRY CHEMICAL SERVICE 





fourpMEN? News, cout. . . 


| area whereas the ground-floor truck 


Eclipse Dowtherm 


Contractor — 


Girdler Corporation \ 


Votator Division, 
Lovisville, Kentucky 


CLEANER, LOWER ACID CONTACT, NO LOCAL OVERHEATING 


When Best Foods wanted clean, safe, easily controlled process 
heat for oil deodorizing, they specified this 1,200,000 BTU 
Eclipse Oil-Fired Dowtherm Vaporizer. It’s a simple, econom- 
ical, closed heating system, using gravity return—no pumps or 
traps required. Danger of local overheating is eliminated, 
operation is cleaner, safer. 

If your process heating requires temperatures up to 650° F., 
and you want closer temperature control . . . safety of low pres- 
sure heating ... and real fuel economies . .. come to Dowtherm 
headquarters. Eclipse offers the most complete line of vertical 
and horizontal gas, oil or combination fired Dowtherm Vapor: 
izers, capacities 30,000 to 3,500,000 BTU. 


ECLIPSE FUEL ENGINEERING CO., ROCKFORD, ILLINOIS 
ECLIPSE FUEL ENGINEERING CO., CF CANADA, LTD., TORONTO, ONTARIO 


‘ ECLIPSE FUEL ENGINEERING CO., 1121 Buchanan $i. 
Eclipse ' = Rockford, tlinois 
\ 0 Send free literature, [) Have Eclipse engineer call. 


Firm Nome___. 


operates within a few truck lengths of 
the end of the feed conveyor.—Gif 
ford-Wood Co., Hudson, N. Y. 


Collapsible Shelter 
Protects Loading Dock 


That strip of unloading dock be- 
tween building entrance and freight 
car door can now: be sheltered against 
the ravages of weather. Men and 
materials can move across the dock 
space with full protection. Thus,, 
personnel efficiency is increased and 
valuable material is protected against 
damage. 

Protection is afforded by a new col- 
lapsible shelter of canvas mounted on 
a stee] framework. When not in use, 
the shelter can be collapsed flush 
against the building—Atlas Products 
Co., 1300 West Washington Blvd., 
Chicago 7, Ill. 


Standup Ferk Trucks 
Turn in Clese Quarters 

A recently announced clectric, 
standup fork truck is said to operate 
within its own length. Belonging in 
the 2,000-Ib, capacity class, this truck 
is said to provide driver comfort, easy 
off and on access, convenience of 
controls, and excellent visibility. 

The Stoway model has a 60-in. 
turning radius and 360-deg. steering. 
Travel speed is 6.5 mph. empty and 
6 mph. loaded with four speeds for- 
ward or reverse. A three-point sus- 
pension system assures traction on 
uneven surfaces. 

Other features include both live 
and dead man braking. [n addition, 
torque braking is used. All vital parts 
are readily accessible for inspection 
and service.—Clark Equipment Co., 
Industrial Truck Div., Battle Creek, 
Mich. 
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Meet 
Solvays New Trade Mark 


SODA ASH 
CAUSTIC SODA 
CHLORINE 
CAUSTIC POTASH 
POTASSIUM CARBONATE 
CALCIUM CHLORIDE 
SODIUM BICARBONATE 
SODIUM NITRITE 
SPECIALTY CLEANSERS 
AMMONIUM BICARBONATE 
PARA-DICHLOROBENZENE 
ORTHO-DICHLOROBENZENE 
MONOCHLOROBENZENE 
AMMONIUM CHLORIDE 
SESQUICARBONATE OF SODA 


SOLVAY’S long established trade marks (Sotvay and $ ) 
that have appeared in our advertising, our literature and 
on our packages for over seventy years have been 
combined in a new design. 





From now on, when you see this new trade mark— 

whether on tank cars, bags, drums, or in our advertising and 
literature—it will identify soLvAY and everything for which 
SOLVAY stands, We hope that you will get to think of 

this new trade mark as the symbol of soLvay’s 

traditional quality and dependable service. 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
BRANCH SALES OFFICES: 
Boston * Charlotte * Chicago ¢ Cincinnati * Cleveland « Detroit 
Houston * New Orleans * New York ¢. Philadelphia » Pittsburgh 
St. Louis * Syracuse 
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ASK THE | 


AEROFIN 
MAN 



























For the Practical Answer 
to Your Heat-Exchange Problem... 


There is a competent Aerofin heat-transfer engineer near 
you, qualified by intensive training and long experience to 
find the right answer to your own particular heat-exchange 
problem. 









This specialized knowledge is there, ready for you to 
use to your greatest advantage. Ask the Aerofin man — and 
be right. 





























Aerofin units do the job 
-" Better, Faster, Cheaper 
























Aerofin is sold only by manafacturers of nationally 
advertised fan system apparatus. List on request. 
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EgurpMent News, cont... 


Pallet Truck 
Werks in Ciese Quarters 


Close quarter operation is now pos- 
sible with a new riding type electric 
powered pallet truck that can ma- 
neuver in aisles only 64 ft. wide while 
carrying a 40x48-in. pallet. The unit 
has a horizontal speed of 4 mph. 

The four-wheel suspension is de- 
signed to provide automatic equaliza- 
tion of the load on uneven floor sur- 
faces. The battery is located so that 
it is easily removed where required, 
although it is readily accessible for 
charging in the truck.—Automatic 
Transportation Co., 149 West 87th 
St., Chicago 20, IIl. 


Fork Truck Model 
Travele at Fast Clip 


A new 2,500-lb. capacity electric 
fork truck travels at speeds up to 
7 mph. and can make a U-turn in an 
8.5-ft. aisle. Among the design fea- 
tures of this FS-25 model are a worm- 
gear-driven power axle, a gyroscopic 
trailing axle construction for ease in 
negotiating uneven surfaces, dynamic 
braking, and a special heavy-duty mo- 
tor. 

The dynamic braking feature pre- 
vents motor burnouts caused by sud- 
den reversals in the truck’s direction. 
The heavy-duty motor contains 30 
percent more copper than normally 
used for trucks of this size-—Baker- 
Raulang Co., Baker Industrial Truck 
Div., 1230 West 80th St., Cleveland 2, 
Ohio. 


Car Leading Conveyor 
Has Pivoting Curve 


Set-up time for positioning and re- 
versing conveyors during box car load- 
ing or unloading is claimed to be 
eliminated in a new conveyor design. 
The section of the conveyor containing 
the 90-deg. curve pivots like a crank 
handle in a vertical direction. The 








wheels or rollers on the half section 
extend above the channel on both 
sides, enabling it to function when 
flipped in either direction. This per- 


mits the direction of flow to be | 


changed 180 deg. simply by changing 
the position from left to right as 
needed. The straight conveyor section 
extending from the end of the curve 
or half section into the box car is 
telescopic to satisfy loading needs — 


Wilkie Co., 5520 Arch St., Philadel- | 


phia 39, Pa. 


Tiering Track 
Kas Adjustable Base Forks 


Pallets of various widths can now 


be handled by one straddle type tier- 
ing truck fitted with adjustable base 

forks. This feature permits lifting | 
pallets ranging in size from 32 to 48 | 
in. wide. Made of rugged welded-steel | 
sections, the forks are hinged to the | 
main frame and adjusted manually by | 
a screw arrangement. Trucks with | 
2,000 to 3,000 Ib. capacities can be | 
fitted with this equipment modifica- | 


tion.—Raymond Corp., 5699 Madi- 
son St., Greene, N. Y. 


Heavy Fork Truck 
Works Inside and Outside 


Two newly designed heavy-duty 
fork trucks are said to be suitable for 
both outside and inside work. These 
3,000 and 4,000-Ib. capacity models 
are gasoline-engine powered and 
mounted on pneumatic tires. Out- 
standing features offered are shorter 
over-all length, longer wheel base, and 
better weight distribution than usu- 
ally found in a truck of this size. 
Special attention has been given to 
operator comfort, ease of daily serv- 
icing, and safety. 

Included in the new mechanical 
features are a long life clutch that can 
be completely removed or installed in 
less than an hour. Also, the large 
heavy-duty disk-type brakes are said 
to eliminate many service and mainte- 
nance problems.—Hyster Co., 2902 
N. E. Clackamas St., Portland 8, Ore. 
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SURFAMAX 


THE 


Porous 
Stainless Steel! 


Filter 
GROWS UP! 


Available 
since 
1948 


0.01 to 15 sq. ft.— Type SMX — 14" to 2” ips 


Introduced 
in 1951 


10 to 60 sq. ft.— Type W — 1” to 4” ips 


AND 
NOW se J 


60 to 720 sq. ft.— Type N — 2” to 8” ips 


Please direct all inquiries to Engineering Dept. 


MICRO METALLIC CORPORATION 





SEE THE 


TO GET 
ALL THESE 


CENTRIFUGING 
with 


A.T.. andM. 


IS FASTER, CHEAPER 
MORE PRODUCTIVE 


Centrifugal force leads the way to 
new processing efficiency . . . and only 
from AT&M do yy get all the fea- 
tures that mean the greatest savings. 

Twe-Motor Drive provides a per- 
fectly controlled fixed unloading speed 
with maximum safety. Its built-in oil- 
ing system requires no pumps or check 

ves. Plow-Type Discharging Equip- 
meat gives complete plow control 
throughout cycle, prevents lost motion 
and saves time with adjustable stops 








ATIC 
SPRAYER 


in every direction. Exclusive Skimmer 
Attachment removes surface liquid 
from solids, produces a drier cake, re- 
duces aeration to a minimum. Trouble- 
free, compact, Automatic or Hand 
Sprayer measures amount of alcohol 
or water used for washing. Automatic 
apenyer functions at pre-determined 
ime. 

Investigate this modern method for 
separating, extracting, clarifying and 
other processing. ‘ 


TRY before you BUY 


Prove to yourself what efficiencies and savings 
can be gained in your processing. Send us a 
sample of your material for centrifuging to 


your specifi 


cations . .. or you can rent a labo- 


ratory AT&M at a very moderate rate. (Rental 
fees apply to ultimate purchase price.) Write 


for particulars. 


in the following processes: 


SAVE TIME, SPACE 
AND COSTS WITH 


CENTRIFUGING city 
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AMERICAN TOOL AND MACHINE COMPANY 
1415 Hyde Park Avenue, Boston 36, Mass. 


Please send me my free copy of the new AT&M booklet “Centrifugal Force.” | am interested 


Separation [] Extraction (_] Dehydration [] Clarification [] Coating [_] Filtration [1] 
Draining (_) Thickening [_] impregnation [_] Sedimentation [_] 


7 nll cneesalicetenedicneenallitcmetiaiemedlicanetelleemendlleeeeedl meme neaendlceeedl cence natn leenee cena emeallemetiemetenmeametinenaanensemntainaned 














NEW HEATING 


CO oLinc 
EQUIPMENT 


Immersion Meater 
Has Lead Sheath 


A new immersion-type electric heat- 
ing unit for electroplating baths has 
a thick lead sheath which resists cor- 
rosive acid action of copper, chrome 
and nickel solutions. Dilution of the 
electroplating bath is eliminated. 
Higher temperatures can be obtained, 
resulting in faster, smoother plating. 
The heater is completely portable; is 
simply hung over the side of the tank. 

Rated at 5 kw. on 230 v., the heater 
has dimensions of 3 x 16 x 27 in. 
Terminals are protected by a moisture- 
tight cast iron housing. Separate ther- 
mostatic control is possible for fully 


| automatic temperature regulation — 
_ Edwin L. Wiegand Co., 7500 Thomas 


Blvd., Pittsburgh 8, Pa. 


Oil Burner 
Atomizes Oil Completely 


The Voriflow oil burner is said to 


| give complete oil atomization over a 


wide range of fuel viscosities. In addi- 
tion, the design permits throttling 
from 100 percent load down to 30 
percent capacity. Only about 1 per- 
cent of the total full load combustion 
air is required for atomization in the 
burner tip. 

Fuel oil flows through the central 
oil tube and is picked up at multiple 
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injection points by individual air 
streams from the concentric outer air 
tube. Dams near the end of the oil 
tube prevent dripping of the oil after 
shutdown. 

This new burner design is said to 
eliminate coking on the burner and on eon oe amt Pr hude 
refractory throat which results when | a ee ctaueaaawewet 
heavy fuels are incompletely atomized. _ Trvrrrreiril. 
Drooling and carbonizing which in- i SSR 


crease Cleaning and maintenance costs : : na pd en mf pe Se 


are completely eliminated with the 
when you specify 


Voriflow burner, it is said—Orn & 

Sembower, Inc., Morgantown Road, 
SURRERER ERE 
[REM SRRRRERER Eee eee 


Reading, Pa. 
TTTTITITIITIILITILIIIIIL 
PRE RERURORE EERE ER CaS YT 
SESE Cee eee 






these LITTLE DIFFERENCES mean 



































CAMBRIDGE INDUSTRIAL WIRE CLOTH 


#1. Some manufacturers assign only one operator 
to as many as ten looms. But here at Cambridge, we 
have a specially trained operator for every single 
loom in the plant. Just a little difference . . . but a 
BIG advantage in accurate mesh count and constant 
screen width. 












Heat Exchanger Tee 
Is Precision Made 





#2. Some wire cloth producers can work in only a 
certain few metals or in a limited range of mesh 
sizes. Here at Cambridge we can weave cloth from 
any metal that can be drawn into wire...our range of 
sizes runs from 20 x 250 mesh up to 4 inch openings 
...a BIG advantage for customers with varied needs. 


A new heat exchanger tee has been 
designed for steam jacketing or tem- | 
perature control of process lines. It | 
is said to be useful in all cases where | 
exchange of heat between coolants 
and process fluid is required. 

The fitting is available in sizes up 















to 1 in. O.D. for the jacketing tube | Q #3. Some manufacturers are not equipped to fabri- 
and is furnished in either brass, alumi- | eS cate wire cloth into special forms, for example, filter 
num, steel, stainless steel or Monel.— | (| nx leaves. But here at Cambridge, we can supply wire 
Crawford Fitting Co., 884 E. 140th | \ cloth in bulk or in practically any type of fabricated 
St., Cleveland 10, Ohio. | | part...aBIG advantage that saves you time and 

money by providing one source for both weaving 





Sparger Nozzles and fabrication. 
Resist Chemical Action 


Sparger nozzles used in tank heating 





These are just a few reasons why it will pay you fo investigate 






liquids with live steam are now being Cambridge for your wire cloth needs. Call in your Cambridge 
constructed of Haveg 60. This ma- | Field Engineer to get the full story... and he'll gladly quote 
terial is a molded product highly re- | on your next order. Write direct or look under “Wire Cloth” 





sistant to acids, salts and solvents. 
One of these nozzles in a 100-gal. 
tank will consume 183 Ib. per hr. of 
steam at 40 psi., raising the tank liquid | 
40 deg. F. in 11 minutes. At the same ‘ 


time liquid circulation rate through eee Wie . ° 
the nozzle is 20 gpm. a )} The Cambridge Wire Cloth Co. 
Nozzles may be installed ia stand- — — 


in your classified telephone book. 


FREE CATALOG! Gives full range of mesh sizes and types of 
cloth available from Cambridge, also valuable ! 
metallurgical data. Write for your copy today, / 
























ard tapped holes for 4-in. pipe thread | what METAL y SPECIAL Department G 
or they may be cemented in place.— | pai: CONVEYOR Ri METAL Cambridge 1, 
Schutte & Koerting Co., Cornwells hl ABRICAT Maryland 

Heights, Bucks Co., Pa. OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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NEW 


Hydraulic Packing Rings 
Give Efficient Seal 

The Periflex Set No. 88 consists of 
V_ cross-section packing rings to- 
gether with male and female end 
adapters. These rings are precision 
molded from a special Neoprene com- 
pound. It is said there are no joints or 
taper overlaps which can split or 
fail under heat or friction. 

The convex curve of the internal 
lip surface allows each ring to func- 
tion independent of the adjacent ring 
and provides a lubricant reservoir. In- 
creased pressure: only tends to in- 
crease the efficiency of sealing. 

The seals are designed primarily 
for rod seals. Lip interference auto- 
matically preloads the packing in the 
stuffing box, eliminating the necessity 
of all but initial gland adjustment 
where split rings are specified and 
used.—Periflex, Inc., Hazel Park, 
Mich, 


Variable Pitch Sheave 
Cats Speed Change Time 

A new variable speed drive is said 
to cut down-time on speed changes 
and increase production. Compact de- 
sign is featured with the sheaves oc- 
cupying minimum space on the shaft. 
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& MECHANICAL 


Components of this variable speed 
drive are (1) a variable pitch motor 
sheave, (2) a set of wide range belts 
(3) a companion driven sheave, (4) 
a slide motor base. Sheave bushings 
incorporate the Taper-Lock principle, 
which contributes to the rapidity and 
ease of speed changes. Pitch diameter 
is changed easily and positively by 
means of a one point adjustment. 

The “R” section belts have deep 
side walls which help ensure longer 
life.. Transverse ribs provide great 
lateral rigidity. The belts are oil- 
proof, heat resistant, and static con- 
ducting. 

The slide motor base permits 
changes in center distances to pre- 
serve proper belt tension as the vari- 
able pitch sheave is adjusted for 
different speeds—Dodge Mfg. Corp., 
Mishawaka, Ind. 


Voltage Tester 
Offers Ease of Use 


The Hi-Test voltage tester has one 
prod mounted in the end of the 
tester. The second prod terminates 
the end of a wire connected to the 
body of the tester. This arrangement 
makes for ease of operation in secur- 
ing voltage readings. 

The opposite end of the tester from 
the prod houses a drum type scale 
covered and protected by a magnify- 
ing lens. A safety ring around the 
end of the prod handle prevents fin- 
gers from slipping off and touching the 
prod. 

The Hi-Test tester indicates a.c. 
or d.c. voltages from 115 to 600 v. 
Overall length is 84 in.; test lead with 
4-in. plastic handle 48 in.; weight 
with carrying case 10 oz.—-Holub In- 
dustries, Inc., 413 Dekalb Ave., Syca- 
more, Ill. 


EQUIPMENT 


Electric Metor 
Is Weather Protected 


Protection against wind-driven 
heavy moisture is provided by this de- 
sign for motors located on semi-outdoor 
or outdoor installations. Cooling air 
moves vertically upward through side 
intakes at a velocity less than 600 
fpm. This is sufficiently low to pre- 
vent heavy rain particles from being 
drawn into the motor. The air in- 
takes are located at a considerable 
height above ground level, thus pre- 
venting dust and dirt from entering 
the machine during dry weather. Dis- 
charge air passes out the bottom of 
the machine at either end. 

Rain gutters are provided on the 
sides at the air intakes, draining 
through pipes to the ground. The top 
of the yoke is slanted slightly to keep 
water from accumulating in puddles 
on top.—aAllis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 


eS CASE Ot 


Moterized Sweeper 
Cuts Cleanup Cest 


Sweeping of plant and warehouse 
floor space is done at greatly reduced 
cost and time, using a new, improved, 
motorized industrial sweeper. Com- 
bined in the unit are a powerful rotary 
brush sweeper and heavy duty vacuum 
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. for the best solution to your 


CORROSION-RESISTANT 


PIPING PROBLEMS 


Tri-ctover offers 32 years of specialized 
experience in solving sanitary and industrial 
corrosion-resistant piping problems. Skilled 
craftsmen and engirieers in four completely 
equipped plants have made the name Tri- 
Clover on stainless steel and alloy fittings, 


valves, pumps, and specialties signify unex- 


celled performance. 


Your selection of the right fitting, valve, 


pump, tubing or pipe for the right job is made 


- 
aS 


easier by Tri-Clover’s complete production 
and engineering facilities. Benefit from this 
fact. For here is one dependable source ... 


one responsibility for your sanitary and indus- 


+4 


trial piping problems, 


Our experienced engineering service is at 
your disposal to help solve your specific cor- 


rosion-resistant piping problems, 


at 
il 


Tri- Clouer 


MACHINE co. 


baste AA a STAINLESS Siues A at Nate ess pe 
Rote RY FITTINGS, VALVES, Oeouat ma “7 THHGS AND 
TUBING, SPECIALTIES INOUSTRIAL pues. 
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speed ship sailings 
at B&O Railroad’s loading pier! 


The problem at the B&O Railroad’s 
loading pier was to get freighters 
moving—get them out faster on 
stepped-up sailing schedules. The 
bottleneck was the time required to 
load (in this case, ammonium sul- 
phate) from freight cars to ships’ 
holds. 


The series of Farquhar Conveyors 
you see diagramed above helped 
solve the problem—Model 346’s in- 
stalled below the floor of the pier, 
and Model 347’s combining with 
bucket elevators to load an average 
of 120 tons per hour. Result: loading 


a 1guha 2 


CONVEYORS 


Gentlemen: 


time has been cut in half... and 
B&O now enjoys big savings in man- 
power! 


Whether you move coal, gravel, 
sand, aggregates, cartons, boxes, 
bundles, bales, or any kind of bulk or 
packaged materials—horizontally or 
from floor to floor—Farquhar can cut 
your handling costs to rock bottom. 
One or more of the complete line of 
Farquhar portable, semi-permanent 
and permanent power-belt or gravity 
conveyors will solve your handling 
problem. Our engineers will be glad to 
consult with you . . . at no obligation! 


A. 8. FARQUHAR COMPANY 
Div. of The Oliver Corp. 
Dept. 4-14, York, Fa. 


Please send me my free copy of “Owners Report.” 


CONVEYORS 


EouipMent News, cont. . . 


cleaner. The machine is said to be 
highly efficient on dust, dirt, steel 
shavings, scrap paper, cardboard, grass, 
leaves, small metal parts, and milling 
debris. 

Sweeping is done by eight sturdy 
hardwood palmyra-filled brushes 
welded into a single circular unit 17-in. 
in diameter and 36-in. long. A 14-hp. 
air-cooled engine furnishes the power 
for operating the sweeper up to a speed 
of 4 mph.—Multi-Clean Products, 
Inc., 2277 Ford Parkway, St. Paul 1, 
Minn. 


DUETS i 6s lea 


High Voltage Fuses 
New Safer to Handle 


A new gang-operated disconnect 
method de-energizes fuses on high- 
voltage motor controls making them 
safe and convenient for handling. 

Fuses are gang-mounted on a mov- 
able panel inside the SA-FUSE high- 
voltage fuse compartment. On the 
back of the panel are mounted dis- 
connecting blades. When the fuse 
compartment door is opened the fuse 
panel is automatically pulled to the 
front of the compartment. This dis- 
connects the fuse panel from the line, 
putting the fuses within easy reach. 
Then the operator can safely and 
easily remove and replace the fuses 
without using a hooked stick. 

Complete mechanical and electrical 
interlocks prevent fuses being discon- 
nected when switch is closed and 
prevents closing motor switch with 
door open.—Electric Machinery Mfg 
Co., 1335 Tyler St., N.E., Minne 
apolis, Minn. 


Aluminum Panel 
Holds Eight Big Breakers 


The recently developed DTP cast 


aluminum dust-tight and weather-re- 





sistant panel board accommodates up 


I caaeteusineinivsineapashealiienionnenniaibinntibal 
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to 8 three-pole 100-amp. 600-v. cir- 
cuit breakers. The panel board is suit- 
able for use in Class II hazardous lo- 
cations and is said to be the first one 
of its type capable of handling cir- 
cuit breakers larger than 50 amp. and 
250-v. 

The panel board consists of a rec- 
tangular cast aluminum enclosure with 
gasketed cover and dust-tight weather- 
resistant external operating mechan- 
isms for the circuit breakers. These 
mechanisms are constructed so that 
they engage the circuit breaker han- 
dles after the cover is installed. The 
enclosu’e walls are sufficiently thick 
to permit drilling and tapping for 
branch conduits anywhere in the ends 
or sides.—Crouse-Hinds Co., 1347 
Wolf St., Syracuse 1, 


N.Y. 





Sleeve Bearing 
Has Nylon Liner 


Nylon and steel have been com- 
bined in a new sleeve bearing design 
said to overcome previous limitations 
encountered in nylon bearings, Al- 
though widely recognized for its ex- 
cellent bearing characteristics, nylon 
has not previously been satisfactory 
due to expansion from temperature 
changes and moisture absorption. 


Thin wall Nylined bearings are | 


said to overcome these difficulties by 
providing a steel sleeve having a Ny- 
lon liner with a spiral compensation 
gap. This gap permits dimensional 
changes in circumference due to ex- 
pansion and contraction. Where lu- 
brication is required it again serves 
to distribute lubricant in an axial 
direction. 

Among the claimed advantages for 
this bearing are decreased friction, 
damping of mechanical vibration, 
satisfactory dry operation, and a mini- 
mum number of abrasion failures. 
The bearings are corrosion. resistant 
and can be operated submerged in 
most liquids—-Thomson Industries, 
Manhasset, N. Y. —End 
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it cotton in rows, left, treated with CIPC. 


PDeoduet News Edited by Frances Arne. 


Bright Prospects for Herbicide 


The country’s weedy cotton fields may make a vast 
market for new herbicide, CIPC. Good test performances 
brought three new producers into the picture in six months. 


CIPC may well be the hottest new 
herbicide to come along since 2,4-D. 
What 2,4-D did to annihilate broad- 
leafed weeds, CIPC—chemically, iso- 
propyl n-(3-chlorophenyl) carbamate— 
promises to do to weedy grasses. 

The Dept. of Agriculture and a 
number of companies are still in the 
midst of extensive field tests. Reports 
so far have been universally encour- 
aging and point to a large market in 
the cotton fields. A second probable 
market is weed control in field le- 
gumes such as soybeans and alfalfa. 
Another is in protecting vegetables 
like spinach and lettuce, 

One authority dares to guess that 
its consumpton will go to 15 million 
pounds by 1955. It was 20,000 in the 
1951-52 season. If CIPC really hits 
the way 2,4-D has and lives up to the 
high hopes of those who know most 
about it, this guess is downright con- 
servative. At any rate, the number of 
manufacturers recently galvanized into 
action certainly is a kind of declaration 
of faith. 

© Monsanto started commercial pro- 
duction several months ago at their 
new plant at Santa Clara, Calif. 

e U. S. Industrial Chemicals put 
a Baltimore plant on stream in No- 
vember, perhaps the largest in the na- 
tion. As saw material, the company 
uses phosgene in which the company 
is basic. 

¢ Pittsburgh Agricultural Chemical 
Co. went into commercial production 


226 


the first of this year. It had been 
operating a pilot plant at its Neville 
Island plant for some time. 

e American Chemical Paint Co., 
while it does not manufacture CIPC 
at present, has done a great deal of 
experimental work with it and sells it. 
The company predicts a brisk increase 
in business within the next couple 
years, 

First commercial producer in the 
U. S. is Columbia-Southern Chemical 
Corp. which started making it in 
1948 under the brand name Chloro- 
IPC. Their plant is in Barberton, 
Ohio. In November, imminent larger 
scale production prompted the com- 
pany to reduce its carload price from 
$1.25 to $l a lb. 
> What It Can Do—The biggest po- 
tential use for CIPC is in replacing 
hand labor to keep cotton fields free 
of weeds. In the South alone there 
are 4-5 million acres just waiting for 
better herbicides to come along. 

Certainly CIPC seems to outpoint 
many of its most promising competi- 
tors for the job. Compared to IPC 
and the dinitros, tests show it gives 
more dependable weed control with 
less injury to the cotton. Against crab 
grass, one of cotton’s most insistent 
weed enemies, it has been found to 
be better than IPC or 2,4-D and equal 
0: superior to the dinitros. It persists 
longer in the soil and therefore has 
longer lasting effects than IPC or the 
dinitros. It performs better in warm 


climates and under more variable con- 
ditions in general than IPC. 

>» How It Works—CIPC can be used 
as either a pre- or post-emergency 
spray but it is more effective on most 
crops including cotton as a pre-emer- 
gence spray. It works by retarding 
cell division in the primary structures 
of germinating seeds and very young 
seedlings. 

Finished formulations of CIPC con- 
taining around 4 |b. of active ingredi- 
ent per gallon are selling to cotton 
growers at about $11 to $13 a gal- 
lon. Assuming that a farmer may 
sometimes pay as high as $30 an acre 
for hoe labor, an expenditure of $5.50 
to $6.50 per acre for a half gallon of 
CIPC formulation is distinctly eco- 
nomical.—Columbia-Southern Chem- 
ical Corp., Fifth Ave. at Bellefield, 
Pittsburgh, Pa.; U. S. Industrial Chem- 
ical Co., 120 Broadway, New York, 
N. Y.; Monsanto Chemical Co., St. 
Louis, Mo., Pittsburgh Agricultural 
Chemical Co., 350 Fifth Ave., New 
York, N. Y.; American Chemical 
Paint Co., Ambler, Pa. 


Pentachiorophenol 


New free-flowing form improves 
solution rate. 


Pentachlorophenol now comes in 
the form of irregularly shaped pellets 
ranging downward in size from 4 in. 
It is produced by Monsanto Chemical 
Co., by treating regular Santophen 20, 
the company’s — pentachlorophenol 
flakes, with a specially selected oil at 
a rate of three pounds of oil to 100 
pounds of penta. 

The new free-flowing form is said to 
be less dusty, lower in odor and faster 
dissolving than the parent product. 

Used in making wood preservative 
and herbicide formulations, the new 
oiled penta has shown in plant tests 
that it noticeably cuts production 
time. This is because it dissolves in 
from $ to 4 the time required for the 
regular flaked material. 

It will be sold in drum quantities 
only, packed in fiber drums containing 
103 Ib, of oiled penta, or 100 Ib. of 
pental and three pounds of oil. The 
price will be the same as that for 100 
Ib. of regular pental.—Monsanto 
Chemical Co., St. Louis 4, Mo. 
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Alkyl Phosphites 
Potential additives to lubricating 






oils, stabilizers and plasticizers in 
cellulosic materials. 


A series of alkyl phosphites, all col- 
orless liquids, have recently been put 
on the market in limited commercial 
quantities. 

They include dialkyl hydrogen phos- 
phites and trialkyl phosphites. In the 
first group are: dimethyl, diethyl, di- 
butyl and di-2-ethylhexyl hydrogen 


' phosphites. In the second group are: 
triethyl, tri-2-propyl, tributyl, trihexyl, 
i tri-iso-oxtyl, and tri-2-ethylhexyl phos- 
i phites. 

4 As additives to lubricating oils they 


are said to be efficient as corrosion in- 
hibitors, stabilizers and anti-oxidants 
* and they reduce wear and corrosion of 

bearings. They have been suggested as 
additives to extreme-pressure lubri- 
: cants to improve viscosity, film- 
‘ strength, load-carrying capacity and 
penetrability. 

Some of these materials have been 
found useful as stabilizers and_plas- 
ticizers in cellusosic materials. Their 
high solvent action on most organic 
materials qualifies them for use in 
many special solvent problems. 

The alkyl phosphites undergo se- 
lective reactions with organic and in- 
organic reagents which makes them 
of possible use in the introduction ‘of 
phosphorus into an organic molecule. 
They can be used in the preparation 
of phosphates, phosphonates, thio- 
phosphates and other organic com- 
pounds of phosphorus for use in 
dyestuffs, pesticides, pharmaceuticals, 
lubricants and __plastics.—Virginia- 
Carolina Chemical Corp., Chemicals 
Div., 401 East Main St., Richmond 8, 
Va. 


Glacial Methaerylie Acid 


For nonaqueous polymerizations 
and copolymerizations. 


Rohm and Hass is now making 

glacial methacrylic acid in pilot plant 
quantities. This is in addition to its 

90 percent aqueous methacrylic which 

it has been offering in commercial 
quantities for some time. 

The glacial form is especially use- 
ful in nonaqueous polymerizations and 
copolymerizations. Benzoyl peroxide 
may be used for polymerization in or- 
ganic solvents, while aqueous hydro- 
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gen peroxide and ammonium _ per- 
sulphate are satisfactory catalysts for 
polymerization in aqueous medium. 
Polymerization is conducted prefer- 
ably at concentrations less than 50 
percent. 

Esterification and acid chloride 
formation where water cannot be 
tolerated are examples of other re- 
actions in which the product is use- 
ful—Rohm and Haas Co., 235 South 
8th St., Philadelphia 5, Pa. 


Tertiary-Butylamine 


Suggested for use in vulcaniza- 
tion accelerators, oil and grease 
additives. 


Tertiary-butylamine may find use 
in any reaction where primary or sec- 
ondary amines of similar molecular 
weight have been used. Some of the 
suggested applications are in vulcani- 
zation accelerators, oil and grease ad- 
ditives, insecticides, surface-active 
agents, pharmaceuticals (like anti- 
malarials), corrosion inhibitors, and 
as catalysts for various reactions. 

Now available in development 
quantities, the low molecular weight 
t-alkyl, primary aliphatic amine is a 
clear, colorless to amber liquid which 
boils at 44-50 deg. C. 

Its properties differ from other 
primary amines of similar molecular 
weight by virtue of the t-alkyl group 
directly attached to the nitrogen. Ex- 
amples of unusual reactivity and 
properties of t-butylamine include: 
(1) formation of stable, distillable, 
monomeric aldimines by reaction with 
aromatic or aliphatic aldehydes, includ- 
ing formaldehyde, and (2) prepara- 
tion of stable carbodiimides from, its 
thioureas. Some of its other chemical 
reactions include alkylation, cyano- 
methylation, cyanoethylation, oxida- 
tion; and the formation of | salts, 


amides, imides, ureas, and thioureas.— 
Rohm and Haas Co., Special Products 
Dept., Washington Sq., Philadelphia 
§, Pe. 


Drying Oil 


With applications in the manu- 
facture of protective coatings and 
alkyd resins. 


A new drying oil based on linseed 
oil and styrene should eliminate the 
necessity for using an oxidized or con- 
jugated oil to produce a styrenated oil. 

The new oil is very compatible 
with other protective coatings mate- 
rials. Completely miscible with sol- 
vents and with refined drying oils, it 
has limited miscibility with polymer- 
ized oils. 

Trade named Linstyrol, it is a 
brilliantly clear oil and produces hard 
clear films, drying in 15 to 20 hours. 
Its applications are in the manufacture 
of protective coatings and alkyd 
resins—Spencer Kellogg and Sons, 
Buffalo 5, N. Y. 


Thermosetting Resin 


Corrects microporosity in metal- 
lic castings. 


Polyplastex MC, a thermosetting 
resin has been especially developed to 
achieve 100 percent filling of micro- 
porous voids in metallic castings. 
Castings are usually impregnated with 
the resin in a vacuum-pressure tank 
then put in an oven for curing. 

The resin is 100 percent solids. 
When the liquid resin fills all of the 
pores, it is said to occupy the same 
volume after it becomes solid. 

It is resistant to a wide variety of 
solvents, water, salts, hydrocarbons 
and glycols, as well as acids and weak 
alkalis. The cured resin can withstand 
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continuous exposure to temperatures 
up to 350 deg. F. Although it is 
hard, the resin is yet resilient enough 
to allow for expansion and contrac- 
tion of the metal due to variations 
in temperature.—Polyplastex Interna- 
tional, Inc., 441 Madison Ave., New 
York, N. Y. 


Decontaminator of 
Radioactivity 


Easy-to-use cleaner does away 
with surface contamination. 


Numerous tests made by the manu- 
facturer, Enley Products, Inc., have 
proved the effectiveness of a new 
cleaner in washing away radioactive 
surface contamination. The almost 
neutral pH of the product, called CP 
Cleaner, makes it usable on the human 
body and livestock. 

In addition to its function of radio- 
active decontamination, it suggests it- 
self for use as a general industrial and 
commercial cleaner. Its active consti- 
tuents dissolve, emulsify and disperse 
particles of dirt, oil, grease and stains. 

It is said to be equally effective 
in outlying areas because it instantly 
dissolves in soft, hard and even salt 
water.—Enley Products Co., 254 Pearl 
St., New York, N. Y. 


Tefion Finish 


A costly item to combat costly 
sticking problems. 


Sizable quantities of Teflon poly- 
tetrafluoroethylene finish are now 
being produced by Du Pont in Phila- 
delphia. 

Nothing will stick to the finish. In 
some applications, this fact justifies 
its $75 a gallon cost. In the rubber 
industry, for example, products are 
apt to stick to the smoothest metal 
surfaces and seriously impair equip- 
ment operation. Engineers in the 
packaging industry, or wherever ad- 
hesives are used have long been oc- 
cupied with the problem of glue stick- 
ing to machine parts. 

The finish is a water suspension 
of Du Pont-invented plastic which 
has such a high chemical, heat and 
mositure resistance it is also used to 
prevent corrosion of equipment and 
as electrical wire insulation. 

It is an inherently expensive ma- 
terial to produce and will probably 
never reach a price level that would 
qualify it as a consumer product. 
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NEW CERAMIC CAPS IN A VARIETY OF DESIGNS 


Ceramic bubble caps are now being made for general use in fractionating 
and distillation towers where severe corrosion limits the useful service life of 
metal caps. New manufacturing techniques allow large-scale production of 


ceramic caps in a variety of designs. 


affect the ceramic which is also hard enough 


Only hydrofluoric acid or strong caustic 


to resist very abrasive conditions. 


Coors Porcelain Co., 2500 West 7th Ave., Denver 4, Col. 


Moreover, the finish must be fused at 


about 750 deg. F. in special equip- 


ment.—E. I. du Pont de Nemours 
& Co., Wilmington, Del. 


Solvents 


Two high boiling compounds can 
be used in coatings to promote 
flow, prevent blushing. 


Preliminary investigation of the 
properties of two new compounds 
show them to qualify favorably as high 
boiling lacquer solvents. Available for 
the first time in commercial quanti- 
ties, they are 3-methoxybutyl acetate 
and 3-methoxybutyl alcohol. 

A colorless liquid, 3-methoxybuty] 
has a mild odor characteristic of high 
molecular weight alcohols. Its high 
boiling range, 157-162 deg. C., and 
high dilution ratio indicates its use- 
fulness as a retarder type lacquer com- 
ponent. 

The use of 3-methoxybutyl alcohol 
in automotive lacquers is suggested as 
a replacement for medium boiling al- 
cohols such as normal butyl] alcohol. 
Such a replacement, it is claimed, will 
permit the use of a greater percentage 
of low cost, low boiling alcohols. 

It has been found particularly valu- 
able as a component of hydraulic flu- 
ids. It conforms to the requirements 
of the Society of Automotive Engi- 
neers Specification No. 70 except for 


evaporation rate and viscosity at high 
temperatures. An outstanding _hy- 
draulic fluid can be prepared by the 
addition of suitable agents to modify 
these two properties. 

The other compound, 3-methoxy- 
butyl acetate, is described as a color- 
less liquid with a pleasant fruity odor, 
nfilder than the acetic esters of low 
molecular weight alcohols. Experi- 
mental lacquers containing this sol- 
vent, boiling at 164-174 deg. C., indi- 
cate its effectiveness in retarding blush 
and as a promoter of flow and high 
gloss. The suitability of 3-methoxy- 
butyl acetate in automotive and hot 
spray lacquers has also been men- 
tioned.—Tennessee Eastman Co., 
Kingsport, Tenn. 


Liquid-Plastic Coating 


Makes industrial fan blades re- 
sist moisture, abrasion, fire and 
corrosion. 


A new plastic coating with an ace- 
tate-butyrate base has been developed 
for use on industrial fan blades. Cer- 
tain chemicals added to the base make 
for coatings that are tough, quick dry- 
ing, combustion resistant, easy to 
apply. 

Know” as Aeroloid, the coating was 
developed jointly by the metal prod- 
ucts division of Koppers Co. and the 
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Making a better 


Toincrease the effectiveness of 

their product...addmore“kil- 

ling power”—many leading 

producers of insecticides add 

Celite Mineral Fillers to their 
dust as a standard ingredient. 


This use of these diatomite powders 
is based primarily on (1) their light 
weight and great bulk which improve 





dispersion of the poison, and (2) their 
high absorption capacity, that produces 
dry dust concentrates from both low 
melting point solids and liquid poisons, 
thereby increasing the potency of the 
final product. 


These and other unusual physical 
characteristics adapt Celite Mineral 
Fillers to numerous industrial uses. 


THESE CELITE PROPERTIES BENEFIT MANY TYPES OF PRODUCTS 


Because of their inertness and great bulk per 
unit of weight, Celite Mineral Fillers make 
ideal bulking agents for powders and pastes. 
Their tiny multi-shaped particles interlace to 
stiffen and strengthen admixtures. The micro- 
scopically small facets of these particles diffuse 
light {so effectively that they will give any 
desired degree of flatness to a surface film. 
And their porous, thin-walled cellular struc- 


M 
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ture can be utilized to impart a delicate, non- 
scratching abrasive action. 

You may find Celite the “extra something” 
needed to lift your product above competi- 
tion. Why not discuss its application to your 
problem with a Celite engineer? For further 
information and samples, write Johns-Man- 
ville, Box 60, New York 16, N. Y. In Can- 
ada, 199 Bay St., Toronto, Ontario. 


killer of insecticides 











CHECK LIST OF PRODUCT 
BENEFITS OBTAINABLE 
AT LITTLE COST WITH 
CELITE MINERAL FILLERS 


@ Added Bulk 

@ Better Suspension 

@ Faster Cleaning Actior 
@ Greater Absorption 

@ improved Color 


@ Better Dielectric 
Properties 


@ More Durable Finish 
@ Increased Viscosity 

@ Elimination of Caking 
@ Higher Melting Point 
@ Better Dry Mixing 

@ Improved Dispersion 


Johns-Manville CEL ITE 


MINERAL FILLERS 








Somewhere in your building, 
lurking like a cat.... 


fire i¢ ready to pounce. 


In flammable liquids, 

electrical equipment , record 
vaults. Your surest protection 

is @ Kidde Fully Automatic 
CO2 Fire Extinguishing System. 


TD! quick as @ mouse, check, 
the “Yellow Pages” for your KIDDE dealer 


Walter Kidde & Company, Inc., 
1228 Main Street, Belleville 9, N. J. 


Walter Kidde @ Company of Canada, Ltd., Montreal, P. Q. 
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Tennessee Eastman Co. Following 
stringent tests, it has been adopted 
for use on all sizes of Aeromaster In- 
dustrial Fans made by Koppers which 
range from 4 to 20 ft. in diameter. 

Blades are dipped in the liquid 
plastic heated to slightly over 100 
deg. F, Because of the particular con- 
sistency of the plastic at this tempera- 
ture, it adheres in a smooth, thick 
coating, yet excess runs off so readily 
that the final blade finish appears al- 
most like baked enamel, without ridges 
or runs. 

Previous to this application, pure 
plastic has not been applied to indus- 
trial fan blades except in laminate 
forms. This process required hand- 
forming of the plastic sheets after they 
had been softened by solvents, and 
was exacting and time-consuming. 

For use with the new plastic, a 
primer, completely compatible with 
the laminated wood of the fan blade 
and the coating, has also been de- 
veloped. Tests show that it insures 
the coating against cracking or crazing 
under all normal uses.—Koppers Co., 
Pittsburgh 19, Pa. 


Adhesives 


For bonding vinyl plastics to 
themselves and to metal, glass 
and cloth. 


Three new products are available 
which do not require heat, pressure or 
special surface preparation to bond 
vinyl plastics to themselves or wood, 
metal, glass, acrylic plastics, cloth and 
many other substances. 

The first, called CD Cement 201, 
was developed specifically for bonding 
vinyl film to itself. It consists of sev- 
eral strong solvents and penetrants. 
This material is said to be fast acting 
producing a minimum of curl on thin 
film as well as a strong bond. 

Another, also intended for bonding 
vinyl film to itself, has a very quick 
initial bond. A slightly viscous ad- 
hesive, it has a very quick initial bond. 
It is said to be of particular value 
where fast assembly is essential or for 
use on rough or poorly-mated surfaces. 
Called CD Cement 202, it has already 
proven itself for cementing seams on 
bags and curtains and many similar 
applications. 

The versatile member of the group 
is CD Cement 203 for bonding vinyl 
plastics to metal, glass, paper, leather 
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BENZYL CHLORIDES 


You'll want to become better acquainted with these Heyden 


products: 
BENZYL CHLORIDE 
ORTHO-CHLOROBENZYL CHLORIDE 
PARA-CHLOROBENZYL CHLORIDE 
2,4-DICHLOROBENZYL CHLORIDE 
3,4-DICHLOROBENZYL CHLORIDE 


The uses of Benzyl Chloride in the manufacture of many products 
—such as quaternary ammonium compounds, dyes, pharmaceu- 
ticals, perfumes, plasticizers and resins—are well known. The 
chlorinated derivatives of benzyl chloride are advantageous start- 
ing materials for analogs well worth investigating further. 

You probably are already aware of the fact that Heyden has had 
long experience in producing a wide variety of chlorinated deriva- 
tives of toluene and other aromatics. Among these are chlorotol- 
uenes, chlorobenzaldehydes, chlorobenzoic acids, chlorobenzoyl 
chlorides, and chlorobenzotrichlorides. Our sales and technical 
staffs will be glad to discuss those of particular interest to you. 


HEYDEN CHEMICAL CORPORATION 


342 Madison Avenue, New York 17, N. Y. 
CHICAGO ¢ PHILADELPHIA © SANFRANCISCO «+ DETROIT « PROVIDENCE 






CONTROLLED 


VOLUME 
PUMPING 


..AND NO 
STUFFING 
BOX 


4 


Lapp. 


J ft if, VOL si a 
6 th A L 4 CM V4 Ws). Me be 








‘PULSAFEEDER 


Concentrated sulphuric acid, sodium sulphite, filter aid slur- 
ries, liquid caustic, any water-treating chemical . . . hold no 
fears for the Lapp Pulsafeeder. It’s the positive-displacement 
metering pump with the hydraulically-balanced diaphragm 
—no stuffing box or running seal. Pumps against pressures 
up to 2,000 Ibs., at constant pumping speed—variable flow 
results from variation only in piston stroke length, controlled 
by instrument air pressure responding to flow-orifice meter, 
flow-positive meter, pH control, flow variable-pH variable in 
combination, or other control instruments. 


NEW BULLETIN AVAILABLE, Write for Bulletin 300, just issued. 24 
pages of description, specifications, typical applications, flow charts. Lopp Insulator 
Co., Inc, Process Equipment Division, 533 Mople Street, Le Roy, N. Y. 
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_ and many other surfaces. It produces 

| a quick initial bond and is very fast 

| setting. This is a bodied adhesive and 
is easily applied by brush, machine, or 
other conventional methods. 

In all three new products, the res- 
ins, solvents and other ingredients 
have been formulated to produce a 
quick bite or penetration of the sur- 
face and a very fast initial tack or 
bond.—Chemical Development Corp., 
Danvers, Mass. 


| Insecticide 


Researchers find a longer-lasting 
lindane spray. 


with a chlorinated polyphenyl, (a 
resin-like material), research workers 

| have produced a substance that re- 
tains its power to kill susceptible in- 

| sects at least twice as long as do nor- 
mal lindane sprays. In addition the 
lindane mixture when applied to a 
surface develops none of the usual 
whitish powder deposits, but remains 
almost invisible throughout its toxic 
life. 

The mixture, used at the rate of 50 
mg. of actual lindane per sq. ft., is 
said to kill 80 percent of all cock- 
roaches exposed for 2 hr. to a 60-day 
old treated surface. It remained lethal 
to 66 percent of the roaches after 90 

| days. Regular lindane sprays, used at 
| the same rate, killed only 4 percent 
| of the roaches after 60 days.—U. S. 
| Dept. of Agriculture, Washington, 
| D.C. 


| 
| 
| 
| By mixing the insecticide, lindane, 
| 


Vinyl Pyridine Latex 
Enhances adhesion between rub- 


ber and rayon or nylon. 


Facilities have just been expanded 
for the manufacture of Gen-Tac Latex, 
a vinyl pyridine latex. It provides ad- 
hesions of rubber to rayon of up to 
50 percent greater than have been ob- 
tained without its use. Adhesions of 
rubber to nylon have been found to 
be about 300 percent better than ad- 
_ hesions obtained by ordinary treating 
_ roethods, 

There is a constantly increasing de- 
mand from fabricators of belts, hose 
and other types of coated fabrics. 
However, the major portion is being 
used by the tire industry. The use of 
nylon in tires is rapidly expanding and 
since Gen-Tac Latex is al:nost manda- 
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Positive 


Displacement 
capacities 4,000 cfh to 


Meters — 


1,000,000 cfh. 


WE (Speciilipe IN YOUR PROBLEMS 
OF MOVING GAS OR AIR! 


Your business probably is different when it comes to handling gas or air. You 
may want to move a thimbleful of gas—or create a cyclone of whirling air. 
But, no matter how your problem differs from your neighbor’s, the chances 
are that we’ve met something pretty close to it, in our almost a century o 
experience of building such equipment. 

Another reason why we know so much about this job is that it’s all we do. 
Our customers range from the “giants of industry” to the neighborhood plant, 
both of whose production depends upon continuous, reliable, economical per- 
formance of air and gas handling units. Because we build the exclusive dual- 
ability line of Rotary Positive and Centrifugal Units, in a wide range of sizes, 
we offer a dual choice not available from any other maker—which permits 
completely unbias:d recommendations. 

So—if you have a problem today—or anticipate one a ye#r or five years 
from now, we suggest, you call upon the R-C Specialists—to give you a long- 
time, satisfactory answer. Write for bulletins on any specific equipment. 


ROOTS-CONNERSVILLE BLOWER 
A DIVISION OF DRESSER INDUSTRIES, INC. + 153 ILLINOIS AVE. 
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Roors-PONMERSVILLE 


CONNERSVILLE, INDIANA 
233 
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tory in the treatment of the fabric, 
future possibilities for this market look 
excellent. 

General Tire & Rubber Co., manu- 
facturers of Gen-Tac, started produc- 
tion (up to now on a limited scale) 
when there was a general problem in 
the industry of tire failures due to 
fatigue breaks in the carcass. The 
company declares that their product 
has gone a long way toward relieving 
this situation. 

There are other materials which 
will produce adhesions as great or 
greater than Gen-Tac Latex but they 
are either too costly or too difficult to 
handle, Two other companies make a 
similar product for their own use but 
General Tire is the only firm manu- 
facturing it for general distribution. 

The quantity now being produced 
MULTI-FEED is limited by the availability of vinyl 


CHEMICAL FEEDERS | pyridine. Current demands are being 


| | met and production facilities are ade- 
Wh a t i Vy p r : —— an. rmits accurate | quate for all foreseeable requirements 
: g Of many aifferent chemicals P 
simultaneously. Chemicals can be over the next several yar 
pumped into other liquids or test A number of the tire manufacturers 


Y oe een a Pee at are using tank car quantities. The 
O U be regular intervals. e tllustration price in tank cars is 75 c. per dry 
OREN AAA 





shows a Manzei with 7 feeds, each of ‘ 
which can be individually set to draw pound, 794 c. in carloads of drums 
an exact amount of chemical from its and 80 c. in less than carload lots.— 


own tank. General Tire & Rubber Co., Chemi- 


Need if LARGE OR SMALL cal Div., Akron, Ohio. 
CAPACITIES 


Chemical | See 


Beene 


: wi 
"| atenracy and depend- 

; ability. You eliminate 

e e e r S . trou d . 

i = work,é , or for- 

f fee $, 

e. Easily synchron 

with any process 


@ When you have a oma of feeding one liquid into 
another... no matter how light, or heavy, or corrosive ... 
you can rely on Manzel’s long experience in precision pro- 
portional pumping. 

Manzel Chemical Feeders can be individually engineered 
for most 1 epee ma he gh utd : — much lower Insecticides 

. or details today. 

than you might expect ; rite y ei cies aed 3 


containing allethrin were sold 
during its first full year of pro- 
duction, just past. And a twin 
bonanza may be on the way. 


Future production of the new in- 
secticide allethrin is expected to reach 
600 thousand pounds annually. Orig- 
inally synthesized by the U. S. Dept. 
000 Babcock Street of Agriculture in 1949, it has been 

Suffale 10, M.¥. marketed to.the tune of 50 to 60 
thousand pounds during its first full 


SPECIALIZING IN HIGH PRESSURE METERING PUMPS SINCE 1898 | year of commercial production. 
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And USDA chemists have recently 
come forth with another new insectide 
which may duplicate this success. 
Called furethrin, it has many of alle- 
thrin’s assets and others besides. 

A pyrethrin-type insecticide, allethrin 
provides a quick kill for flies, body lice 
and mosquitoes (including the malaria- 
carrying variety). Developed as a py- 
rethrum substitute, allethrin during 
the past year was produced in quanti- 
ties equal to half the pyrethrum im- 
ported during the year. Its price has 
gone down from $55 a Ib. in 1950 to 
$32 a Ib. in 1952. 

USDA chemists who developed al- 
lethrin are following up with tests on 
another pyrethrim-type insecticide 
called furethrin. Their test results in- 
dicate that it may go commercial fast. 

It parallels allethrin in many ways. 
It is apparently highly specific, though 
this does not mean it will cover the 
same insects. It has quick knock-down 
properties, is suitable for aerosol ‘use 
and seems to be as safe as allethrin. 

Judging from raw material costs, it 
should be cheaper than allethrin. 
Starting material for the USDA-devel- 
oped synthesis for furethrin is furfur- 
alacetone. It’s hydrogenated to a fur- 
furylacetone, then carried through es- 
sentially the same procedure used for 
producing allethrin. The final product 
is a mixture of stereoisomeric esters of 
the pyrethrin I, distinguished by a 2- 
furfuryl side chain——U. S. Dept of 
Agriculture, Agricultural Research Ad- 
ministration, Washington, D. C. 


Seed Disinfectant 


Chemically coats seeds to protect 
against diseases causing rot, 
blight. 


Du Pont has just reported the suc- 
cess of a third round of yearly field 
tests on a chemical seed disinfectant 
for grass and legumes. The chemical, 
an organic sulphur compound known 
as Arasan, is said to coat seeds and 
ward off disease organisms in the soil 
or on the seed coat. 

In the latest tests, as with their 
predecessors, there were marked in- 
creases in stand of the treated crops 
as against the untreated. For exam- 
ple, here are some typical increases: 
alfalfa, 32 percent in 60 tests; red 
clover, 61 percent in 27 tests; sweet 
clover, 108 percent in 4 tests; les- 
pedeza, 53 percent in 11 tests. 

Increased stands did not tell the 
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SPARKLER FILTERS 
FINE FILTERING 


Complete filter cake stability, and the ability of the Sparkler horizontal filter 
plate to accommodate any combination of filter media and filter aid with 
maximum efficiency is the reason Sparkler filters meet the most exacting 
requirements for fine filtering. 

The horizontal position of the filter plates permits the use of any kind of 
filter paper, cloths, or screens; and any grade of filter aid without precoating 
of fibrous material to hold the cake on the plate, There is no distortive strain 
on the cake at any time even with varying pressure, interrupted flow, or 
complete shutdown of filtering operation. 

This positive cake stability permits full attention 
to be given to just the right combination of filter 
media and filter aid to produce the required quality 
of fine fileration, A very thin precoat can be applied 
with low pressure, at a considerable saving in time 
and filter aid, and fine sharp filtration obtained 
immediately. The cake built up with.reduced pres- 
sure is less dense and permits a greater flow rate 
than where pressure is required to hold the cake 
in position. No cracking, slipping, or breaking of 
the filter cake is possible on a horizontal plate. 

Complete recovery of product is obtained by “wash 
through” or “blowdown’” of cake without removal 
from the filter, 

The Sparkler patented scavenger plate acts as an 
auxiliary filter with independent control valve, 
filtering each batch down to the last drop leaving 
no hold over in the filter. 

If you have a fine filtering problem our 
filtration engineers are ready to help you 
work out the solution. 


Write Mr, Eric Anderson 
for personal attention to your 
particular problem. 





MANUFACTURING COMPANY 
Mundelein, Ilinsis 


SERVICE REPRESENTATIVES IN PRINCIPAL CITIES 


Sparkler International, Ltd. Sparkler Western Hemisphere Corp. 
Prinsengracht 876 Amsterdam, Holland Mundelein, Ill., U.S.A. 


MANUFACTURERS OF FINE FILTRATION EQUIPMENT FOR MORE THAN A QUARTER OF A CENTURY 





SLY. 


PIONEERS & LEADERS 








Atomic Energy Program 
Aero-Marine Engines 
Diesel Locomotives 
Marine Diesels 

Spark Plugs 

Carbon Black (tires) 
Rubber (3) 

Synthetic Cork & Rubber 


Alloy for Steel 

Strip Mill (sheets) 
Metal Castings (5) 
Petroleum Refining (2) 
Oil Well Reactivators 


Carborundum 
Pyrometer Tubes 
Mica Insulation 
Optical Goods 
Motor Controls. 
Jewel Bearings 
Lead Oxides (3) 
Storage Batteries 
Detergents 


INDUSTRIAL DUST CONTROL 


DUST COLLECTION 
IS CUTTING THEIR 


‘PRODUCTION COST 


Stock & Poultry Feed (7) 
Fertilizer 

Food from Soya Beans 
Alfalfa 

Grain Foods 

Baked Foods 

Agricultural Insecticides (3) 
Dairy Cleansers 


Cement 

Building Board (2) 
Building Granite (2) 
Asphalt Products 
Thermal Insulation (4) 


Sulpha Drugs 
Pharmaceuticals (5) 
Textiles 
Paints 
Printing Ink 
Printing 

' Electric Ranges 
Shipping Containers 
Clay Products (2) 





Provucr News, cont. . . 


entire story. Since the chemical al- 
lowed the plant to get its start in 
life free of disease, healthier root sys- 
tems and faster growth were fre- 
quently noted in comparison with 
plants from untreated seed. In cases 
where the crop is raised for hay, this 
can very definitely mean more bales 
per acre. 

Growers may either buy Arasan it- 
self and treat their seed before plant- 
ing, or have the seed treated mechani- 
cally by local seed firms. A number of 
the larger seed companies now offer 
seed for sale which has been treated. 
In all cases, treatment costs only one 
or two cents per pound of seed.— 
E. I du Pont de Nemours & Co., 


| Wilmington, Del. 


| Phosphate Coatings 


Form crystalline inorganic in- 
sulating layers between metals 
and paints. 


A new line of five products is said to 


| fill every conceivable phosphating re- 
| quirement. These materials are: 


Turcoat 3540—for a thin, smooth, 


| tight phosphate coating on iron, steel 


or zinc as a bond for paint or metal 
drawing. Applied either by spray or by 
dip. 

Turcoat 3520—for a_ substantial 
phosphate coating on iron or steel as 
a foundation for oil, paint or other 
organic finishes. Applied by dip. 

Turcoat 3420—to clean and passiv- 
ate iron and steel in one operation, 
improving paint adhesion. Applied by 
spray or dip. 

Turcoat 3557—for substantial phos- 


The above list is end products as shown by a canvass of users of 71 con- 

secutive Sly Dust Filter installations, made recently—not a handpicked 
list, just taken in sequence. 
Whatever you make, the probabilities are that 
dust collection can reduce your operating costs. 
Because of our fifty years’ experience, and the 
advantages of Sly equipment in thorough dust 
collection and economies of operation, we be- 
lieve we can save you money. 


Why not tell us your dust problem and find out 
what we can suggest? 


phate anti-friction coating for iron or 
steel moving parts. Applied by dip. 

Turcoat 3560—for chemical coating 
on terneplate and other difficult-to- 
coat non-ferrous metals as a bond for 
paint. Applied by spray or dip. 

The phosphate coatings are depos- 
ited by what are known as Turcoat 
processes. The coatings are noncon- 
ducting, are resistant to moisture and 
chemical changes. Thus, conditions 
that cause electrolytic corrosion are 
eliminated. Rust is inhibited to the 
point where oxidation, occurring at an 
exposed area where paint has been 
abraded, will not creep beneath the 
painted surface—Turco Products, 
Inc., 832 East 62nd St., Los Angeles 
1, Calif. 


Ww. W. MANUFACTURING CO. 


4771 TRAIN AVENUE © CLEVELAND 2, OHIO 
New York © Chicago * Philadelphia © Syracuse * Detroit © Buffalo 
Cincinnati ¢ St. Lovis * Minneapolis ¢ Birmingham ¢ Los Angeles * Toronto 
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Choose Your Gas | 
Mover from this § 
Wide Range! 


ALLIS-CHALMERS OFFERS 5 TYPES FOR CHEMICAL PROCESSES 





HETHER YOUR PROCESS calls for aeration, agitation, circula- 
tion, or combustion . . . Allis-Chalmers can meet your par- 
ticular need from its wide range of air and gas moving equipment. 


A-C will design to your exact job requirement and will build 
standard or special, as required. Each of the five types shown can be 
supplied specifically engineered for corrosive gases . . . for close 
control of pressure and volume . . . for automatic or manual opera- 
tion and other variable factors. 


Manufacturer experience? Allis-Chalmers has been building air 
and gas moving equipment and their drives for over half a century. 
One-manufacturer responsibility? All the equipment shown on this 
page is Allis-Chalmers designed and built! 


Put this ability to work for you! A-C will build you a complete- 
ly integrated installation: blower, compressor or pump . . . electric 
motor or gas or steam turbine drive . .. manual or automatic flow or 
pressure control. For detailed information or literature on these 
products, call your nearest A-C office or write to Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


- SINGLE STAGE BLOWERS 


Often used for agitation and aeration in 
fermentation. ger ars nozzle can be 
arranged in any of 24 positions. Cast 
a rigid, smooth operation. 
Available in pressure ranges from 1 to 
6.50 Ib, volumes to 35,000 cfm. 


A-3876 


ALLIS-CHALMERS é&) 


AXIAL COMPRESSORS 


Used in catalytic refining. Handle large 
fixed voluines of air with pressure 
variations over a wide range. Good 
base load machines. Able to compress 
to 50 Ib G with high efficiencies, 
Units in service to 870,000 cfm, 
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DRY VACUUM PUMPS 


Same principle as rotary compressors 
except applied to evacuation. Sliding 
vane with no internal valves. 
Saves space, Built in capacities 
es 10 to 28 in, Hg, 55 to 
5750 cfm, 3 to 250 hp. 


MULTI-STAGE BLOWERS 


Centrifugal type, for boosting, exhaust- 
ing, circulating. build up danger- 
Have enc y Ama ond 





REACTOR can use low-grade ore to produce . . . 


SO. by Fluidization(_ 


Within a short time, eight different paper mills and 
four sulphuric acid manufacturers will »e operat- 


ing fluidized bed systems to supply major portions - 


of their vital SO, from pyrite or pyrrhotite. 


First commercial installation to produce sulphur dioxide 
gas by roasting a fluidized mass is now in operation at the 
Berlin, N. H. mill of The Brown Co., pulp and paper 
manufacturers. This unit (see accompanying flowsheet 
and pictures) was started up in the ‘spring of 1952. 
The process was developed by The Dorr Co., Stamford, 
Conn. : 

Significance of this development is that it makes avail- 
able new sources of sulphur dioxide, which is welcome to 
those who have faced cut-backs in their supply of elemen- 
tal sulphur. Sulphuric acid manufacturers and pulp mills 
are particularly interested. 

Pulp manufacturers prefer a high concentration of 
sulphur dioxide in their gas, as a stronger cooking acid 
results, 

The Brown Co. installation consistently roasts pyrrhotite 
to produce a gas strength of 13 percent sulphur dioxide. 
15 percent sulphur dioxide would be expected were pyrite 
the raw material. This compares with 18 percent for con- 
ventional sulphur burners, although some of these operate 
to produce a gas having a sulphur dioxide content as low 
as 12 to 14 percent. 

The theoretical! maximum sulphur dioxide concentra- 


PICTURED 
FLOWSHEET 


tion resulting from the roasting of pyrite is 16.5 percent: 


With pyrrhotite, the theoretical maximum is 14.4 per- 
cent: 


FerSs + 12.7 O2 + 47.7 N.-> 7/3_FesO. + 8 SO: + 47.7 No 


Fluidized units in general are capable of converting over 
96 percent of the sulphur in either pyrite or pyrrhotite to 
sulphur dioxide with less than 10 percent air. 

Pyrrhotite for The Brown Co. installation comes by rail 
from The Vermont Copper Co., about 100 miles away. 
At Vermont, the pyrrhotite (discarded copper tailings) is 
concentrated by flotation. It reaches Berlin at about 9-10 
percent moisture, and contains minor impurities. About 
75 tpd. of pyrrhotite is consumed. 

First step in the process at Berlin is diluting to a pump- 
able slurry (75 percent solids) with controlled amounts of 
water. 

A diaphragm pump feeds this slurry to the reactor. The 
heat from the highly exothermic reaction, which is con- 
trolled at 1,600-1,650 deg. F., evaporates the water almost 
immediately. The slurry is met by an upcoming stream 
of air moving at | fps. and 3,600 cfm. 

To keep the iron oxide from sintering, an automatically 
controlled streain of water is added to the bed. 

The fluidized bed does a remarkable job of rapidly mix- 
ing the slurry, upcoming air, and water from the spray. 
The temperature will not vary more than 20 deg. F. 
throughout the bed. 
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This bucket crane delivers pyrrhotite in the form of 10 percent moisture filter . ke to thi . it i 
i sesorine repr ib camenog h plamdviger pe cake is log washer, where it is repulped to a 


CYCLONES 


SO, gas 
to acid tower 


OVERFLOW QUENCH TANKS 
PIPE 


AUTOMATIC 
DISCHARGE 
CONTROLLER 
To 
calcine LAUNDER 
tanks SCRUBBER 





Fluo Solids reactor. Pyrrotite pulp of a density of 2.3 is conveyed at the rate of approximately 8.4 means of the diaphra 
2 pump at the left from the head tank inio the reactor. é oni Aiisaait 





Automatic tee-discharge controller which together with the overflow pipe regulates the bed height at approximately 5 ft. A 
launder sends the discharge to the calcine tanks. 


Two-stage cyclone system at upper left of this picture collects the dust from the fluidized bed of the reactor. Each stage consists 
of two cyclones in parallel, followed by a scrubbing tower. 
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Infinitely Variable Speed |P! 4 N 


s 
caf | 
MEANS MORE EFFICIENT PROCESSING =. Sg” H 


Do you process materials which require centrif- 
uging at different speeds? Or do you have sev- 
eral products with different filtering and washing 
characteristics to be processed in the same cen- 
trifugal? If so, Tolhurst Suspended Centrifugals 
with infinitely variable speed hydraulic drive 
provide the most efficient answer. By simply 
turning the hand wheel on the fluid drive unit, 
you can select exactly the speed you want for 
each different operation. Tachometer indicates 
basket speed at all times. 


| 
ee 
YOUR CHOICE OF MATERIALS 
BASKETS — Perforate or imperforate, constructed of steel, steel BASKET SIZES AND SPEEDS 
rubber-covered, stainless steel, monel or other materials. 


CASE — Steel case can be lined with stainless steel, monel, 20” diameter seccccceees O-2500 RPM 





rubber or other materials. . 
26” diameter eecececccce 0-2500 RPM 

pega signs a eae 2 a, 32” diameter eeecccccece 0-1500 RPM 
ACCESSORIES — Machine can be furnished with fume-tight 40” diameter ...+000000- 0-1500 RPM 
cover, feed and spray pipes. 48” diameter eeveccceoce 0- 900 RPM 











WRITE FOR DETAILS AND PRICES 


CENTRIFUGALS DIVISION 
AMERICAN MACHINE AND METALS, INC. 
EAST MOLINE, ILLINOIS 


S Tolluvut 


242 January 1953—Cuemicat ENGINEERING 











Are Nou Getting this Low- 


Ally Valve Service. 


..00 Starch Conversers, 


 MULOLLE 


LLATION 


> THE INSTA 


Crane Ni-Resist valves on starch inlet lines to con- 
verters, Corn Products Refining Co. plant, Argo, IIL. 


THE HISTORY 


Valves in this service are constantly exposed to hy- 
drochloric acid vapors under working pressure of 
50 psi at approximately 280 deg. F. None of the 
valves formerly used lasted more than 2 to 3 weeks 
without repairs. In 3 to 4 months they had to be 
retired from service for rebuilding. Maintenance 
costs were excessively high. 


To stop the trouble, the plant chose Crane Ni-Resist 
Alloy Cast Iron Gate Valves with Crane 18-8 Mo 
trim. Since being installed, these valves have oper- 
ated at highest efficiency. On last inspection after 19 
months’ uninterrupted service, they were still in ex- 
cellent condition. 


The Complete Crane Line Meets All Valve Needs.’ That’s Why 


More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


PLUMBING « 


VALVES FITTINGS ¢ PIPE 


CuEMICAL ENCINEERING—January 1953 





VALVE SERVICE RATINGS 
CORROSION-RESISTANCE: 
“hi. hbeial O1- [6-8 Mo Trine eal, 


SUITABILITY: 


. Ltr. for Chia 
“Mnildly. Congdiye AMowice 


MAINTENANCE COST: 











SERVICE LIFE: 


3 timig- 
to-dalt. than 














AVAILABILITY: 
Keigelar ane glalag ilo 
| RR A MONmeeteer nacre ices. 6 PAINE 


Crane Ni-Resist Cast Iron Gate Valves 
combine, at moderate cost, the physical 
properties of quality cast iron with sub- 
stantially greater resistance to corrosion, 
erosion. and wear. With 18-8 Mo Alloy 
trim, they step up valve efficiency on many 
chemical process services where common 
cast iron is inadequate. For recommen- 
dations, see your Crane Catalog, or 
call your Crane Representative. 



















HEATING 





Calcium Arsenate 
Pr oe pitas ed 


\ IS £m: Drying © % = 
: >We has industry-wide <img 


Ya application’ V4 





Potassium Perchlorate 
Potassium Persulphate 
Potassium Nitrate 





ar ‘ For other applica- 
THESE are only a few of the many materials which tions of Flay. “ry- 
This modern method offers you the following impor- a (me RAYMOND 


tant advantages:— ~~ Ti 

Low first cost . . . ease of installation . . . automatic A #8 Flash Drying 
operation . . . close product control . . . clean dustless bat \ 0 CATALOG 54-A 
system ... frequently a higher quality of finished ~F 

product . . . economical maintenance . . . and long 

dependable service. 


1) 
COMBUSTION ENGINEERING - SUPERHEATER, INC. 


NORTH 6RANCH ST., 
ge Posen cel PULVERIZER DIVISION peggy 
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GUIDED TOUR 


YOU AND YOUR JOB 


You, too, can write lousy letters 


CORROSION FORUM 


How high impact styrene copolymers react 


NAMES IN THE NEWS 


Phil Groggins rates man of the month 


INDUSTRIAL NOTES 


Who’s doing what among your suppliers 


QUOTES, EXTRACTS AND DIGESTS 
Who we are and where we’re going 


Engineer your attack on report writing 


CHEMICAL ENGINEER’S BOOKSHELF 


Three newcomers for your reference shelves. ... . 


Your checklist of recent books & pamphlets. . 


New literature from the manufacturers 


CHEMICAL ECONOMICS 
1953, they say, will be even better 
A textile boom dies aborning 


TOMORROW'S TECHNOLOGY (?) 
Could you use this novel solids feeder? 
A tricky ammonium sulphate crystallizer 


Your checklist of new patents 


READER SERVICE 
Chemicals, equipment, services 


Want to be a big flop? 


Then you'll certainly have 
to learn to write verbose, pom- 
pous, pussyfooting letters to 
un-sell yourself and your 
idea. Here’s how (You & Your 


Job). 
og 


How styrene co-poly- 
mers stack up against 165 
corrosives. 

High-impact polystyrenes 
are now coming into their own 
as materials for pipes, fittings 
and other equipment. Here is 
your chart checklist of how 
they stand up against 165 
chemical corrosives (Corro- 


sion Forum). 


ws 


Novel solids feeder 


. .. shows how non-fluidized 
solids might be fed into a fluid- 
ized bed reactor. Standard Oil 
Development says it can be 
done with air (Tomorrow’s 
Technology). 

al 
AND—dAdvertisers’ Index pre- 
ceeds your Reader Service 


section inside the back cover. 








You and. Woop Jub Edited by Richard V. Reeves 














MODEL of good, solid Victorian prose. Learning to write like this is easy.* 


How to Write Poor Letters 


Some people think that chemical 
engineers don’t write many letters. In 
some cases, that’s true; in other cases, 
it’s only a devout wish. Letters are 
an executive’s lifeblood, a technical 
salesman’s “open sesame,” a market 
researcher's pipeline, a consultant’s 
recommendation, a research man’s 
liaison with his peers. 

Even the engineer who writes one 
letter a-month could write the letter 
that brings in a million dollar sale— 
or loses it; that gets him a $15,000-a- 
year job—or loses it. 

*Some befuddled modernists would 
have us believe that this would be a bet- 
ter iy to write the letter above: 

Dear Mr. Hamilton: 

Thank you very much for inviting me to 
join the Kleoctadon for the Advancemeat 
of Enginéering. I sporeunte your invita- 

wi easure. 
forward to attending your 


— =" 
riday. Again, many 


m 
meeting this . . 
Sincerely yours, 
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So you don’t write letters that set 
the world on fire. Take heart, dear 
fellow friend of the Reynolds number. 
You and I are in good company. The 
vice-presidents of the million dollar 
companies often don’t do any better 
than we do. 

One consultant on business letters? 
has concluded that only one person 
in 50 has a natural talent for letter 
writing. He says businessmen (includ- 
ing engineers) write 10 to 15 percent 
more letters than they’d have to if 
they were clear and explicit in the first 
place; most letters, he points out, are 
30-60 percent longer than they’d be 
if all the clichés and trite expressions 
were thrown out and plain English 
substituted. 

Since you and I aren’t likely to be 


the one person in fifty with a natural 
talent for good letters, let’s not be con- 
tent with a run-of-the-mill quality of 
mediocrity. Instead, let’s make every 
epistle we write not just a poor job 
but an outstandingly poor job. Here’s 
how. 

>» Treat Him Like an Imbecile—Let’s 
suppose that two days ago a fellow 
engineer sent you a report entitled: 
“Proposed Cost Estimate for a 30,000 
Barrel-Per-Day Coal Hydrogenation 
Plant to be Located in Coaltown, 
Kentucky” and he asked you to 
comment on it. You wouldn’t start 
your return letter with something like: 
“That was a good job you did on your 
cost report. I agreed with all the 
figures except . . .” 

No. Never. 

To do a really poor job you’d have 
to start your letter with: “This 
writer has just received your report 
entitled: “Proposed Cost Estimate for 
a 30,000 Barrel-Per-Day Coal Hydro- 
genation Plant to be Located in Coal- 
town, Kentucky.” 

After all, your reader only sent his 
report to you a few days ago. He 
can’t be expected to remember the 
title of that report or the fact that he 
asked you to comment on it. Cer- 
tainly if you had called him on the 
telephone you would have said: “Mr. 
Smith, I have just received your report 
entitled: ‘Proposed Cost Estimate. . .’” 
So remember rule number two: “Treat 
Your Reader Like a Simple-Minded 
Oaf.” 

After you’ve insulted your reader 
your job is to confuse him. So, first 
ask yourself: What is this letter sup- 
posed to do? Get me a job? Get 
information? Get advice, corrobora- 
tion, or approval? Sell something? 

When you've decided the action 
your letter is trying to produce, try 
to get a picture of the agent—the 
person—who will produce the action. 

Is he an emotional being like Shake- 
speare’s Shylock with “thoughts, feel- 
ings, passions, desires?” Or is he the 
type of person who is likely to insist 
on a retraction if you say “Good Morn- 
ing!” when, in fact, it’s a rainy morn- 
ing. This is really an academic ques- 
tion because, if you follow the rules 
in this article, your letters will always 

(Continued ) 
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HAYNES Alloy Sheet and Plate 
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For SEVERE SERVICE conditions 


You can obtain sheet and plate of four different Haynes alloys, all 
specially designed to combat certain severe service conditions, for the 
fabrication of processing equipment. The alloys are all strong and highly 
resistant to heat, oxidation, and chemical corrosion. The chart below 
will give you an idea of where each is most commonly used, 

Haynes alloy sheet and plate have been used successfully for many 
different types of fabricated equipment. Typical applications include 
reaction vessels, condensers, autoclaves, heat exchangers, evaporators, 
dryers, mixers, agitators, fans, and blowers. The alloys can be fabri- 
cated by deep drawing, spinning, pressing, forming, and welding. 

All four Haynes alloys are supplied in hot-rolled sheet and plate in 
thicknesses of 1 in. down to 24 U.S. Std. (0.025 in.). These materials 
are furnished annealed and pickled with a commercial No. 1 finish. If 
you wish further information about Haynes alloy sheet and plate, 


contact the nearest Haynes Stellite Company district office. 





#10) USE SHEET OR PLATE OF 


FOR RESISTANCE TO 





HASTELLOY Alloy B 
(nickel-molybdenum- 


iron) 


HASTELLOY Alloy C 
(nickel-molybdenum- 
chromium-iron) 


MULTIMET Alloy 
(cobalt-chromium- 
nickel-iron) 


HAYNES Alloy No. 25 
(cobalt-chromium- 
tungsten-nickel) 


TRADE-MARK 








“Haynes,” “Hastelloy,” and “Multimet” ore trade-marks of Union Carbide and Carbon 


Corporation, 
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Hydrochloric acid, wet hydrogen chloride gas, 
sulphuric acid, phosphoric acid, organic acids, high 


temperatures, 

Nitric acid, free chlorine, acid salts, hydrochloric 
acid, sulphuric acid, phosphoric acid, organic acids, 
sulphurous acid, high temperatures. 


Oxidation, high temperatures. 


Oxidation, high temperatures, carburization, wet 


chlorine, nitric acid. 
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Good Stock Phrases 
Due to the fact that 
Make a correction in 
Under date of 

Along the lines of 
With regard to 

Give consideration to 
In the event of 
Inasmuch as 





The Long... 


Terminate 
Prognosticate 
Request 
Communication 
Facilitate 
Endeavor. 








..- And the Short of It 
Show 


Predict 
Ask 
Letter 
Help 


Try 








be impersonal—but more on that later. 

After you've got a clear idea of your 
reader and what you’d like him to do, 
you can begin confusing. There’s one 
sure way to do this: 
> Don’t Organize Your Thoughts— 
Begin dictating or scribbling immedi- 
ately. Your thoughts will begin to 
organize themselves when you're half- 
way through your letter. 

Meanwhile you can pass the time 
dictating or writing the stock phrases 
like “We respectfully submit.” “We 
are of the opinion . . . to the best of 
our knowledge,” and the like. 


Your reader won’t be able to 
criticize you for what you say because 


he won’t know what it is you are 
saying. 

Another thing to remember is this: 
»Show Your Insincerity-Especially 
if you’ve got a selling job to do. If 
you're writing sales letters or letters 
of a promotional or institutional flavor, 
be sure to present only your side. 
Think like a political demagogue and 
assume that no one but an addle- 
pated idiot could have views or con- 
victions opposing yours. 

Call your product, your company, 
your process “the best,” “the ulti- 
mate,” “incomparable.” For isn’t it 
true that the competitor's company is 
manned by the inmates of Bellevue in 
their spare time? 

If anything technical is involved in 
your presentation, don’t try to explain 
it. Makes it easy. Call it a “miracle” 
product, ingredient or what have you. 
After all, it’s not uncommon for God 
to come down from heaven and create 
“di-methyl gobbledegook” for some 
chemist to put in a new toothpaste. 

So be sure to insult your reader's 
intelligence with extravagant claims 
and assume that he will be await- 
ing your point-of-view with baited 
breath. Surely he wouldn’t have any 
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opinions or convictions of his own! 

Also high on the list is this advice: 
> Be Pompous and ing—A 
while ago, Phil Swain, editor of Power, 
had a little fun rewriting Shakespeare’s 
Mark Anthony speech from Julius 
Caesar as an engineer (or a business- 
man) might have done it. You'll 
remember that Shakespeare starts: 

“Good friends, sweet friends, let me 
not stir you up 

To such a sudden flow of mutiny 

They that have done this deed are 
honourable! 

What private griefs they have, alas! 
I know not, 

What made them do it; they are 
wise and honorable, 

And will, no doubt, with reason 
answer you...” 

Now let’s look at the “right” way 
to do it—the way an outstandingly 
poor letter writer would have done it. 

“It is not the intention of the 
speaker to create in the minds of the 
friends and other gentlemen present 
any rapid increase in antagonistic: and 
violent emotions. The persons who 
sustain the responsibility for this 
action are gentlemen of substantial 
reputation. It has not been feasible 
for the speaker to determine what 
personal grievances may have impelled 
them to concur in the action under 
discussion. However, due to the fact 
that they are intelligent and of satis- 
factory reputation, it may be assumed 
that they will stand prepared to pre- 
sent apparently defensible explanations 
of their procedure.” 

There’s more, but that excerpt ought 
to be erough to show how it’s done. 

Next, here’s rule number five: 
> Be Dull and Impersonal—For in- 
stance, if you’re writing to Mr. Jones, 
never, never, repeat his name in the 
body of your letter. Remember he 
hates the sight of his own name— 


especially in print. So be sure to 
limit any personal mentions to your 
salutation and close. 

After all, this isn’t a case of one 
man exchanging information and 
ideas with another man the way it’s 
done in a telephone call. This is 
material for the record—material that’s 
likely to remain in somebody’s file 
drawer for years. 

You may be a warm and friendly 
person to your wife, children and 
close associates, but to the people 
you exchange letters with you'll be 
just an automaton in some corporate 
structure—as is fitting and proper. 

The next rule is absolutely indis- 
pensible to success. 
>» Think in Clichés—Somebody’s got 
to keep the stationery suppliers in 
business. 

Don’t say: “Thank you for your 
letter of August 6. My opinion is 
that. . 

Instead, try something like this: 
“I am in receipt of your letter dated 
August 6, 1952, and after careful 
perusal of all the statements therein, 
I am of the opinion that ...” Sounds 
much better. More important and 
dignified. Next, follow through with 
such expressions as: “I have recently 
been in conference with Mr. Smith,” 
instead of “I was talking to Joe Smith 
the other day.” 

Trite expressions make letter writ- 
ing easy. A fellow doesn’t have to 
think at all—merely spout one bromide 
after another into a dictating machine 
and—“Voila!”—a complete letter 
emerges. There’s no danger that 
“you” will intrude inte such a letter 
either, for it will have the odor and 
impersonality of a legal document with 


The editors wish to credit and Cyak 
General Foods Corp. and their book ‘ 
fective Business Letters” which was the 
source of the illustrative material on this 
and the page preceding. 


January 1953—CuemicaL ENGINEERING 





NO Slzé TOO 
LARGE ... 
NO SERVICE 


for 


“KARBATE™ 


BRAND 


HEAT EXCHANGERS 


SIZE. There is virtually no limit to the amount of 
heat-transfer surface obtainable in ‘“Karbate” impervious 
graphite shell-and-tube-type heat exchangers. Large 
Capacity requirements are readily met, either by a com- 
bination of standard Series 310A and 90A “‘Karbate” heat 
i exchangers or with special units manufactured by the 
icdeeiet Meshes Pelaes country’s leading producers of heat exchange equipment. 


the cells that deliver twice as much 
usable light as any battery we've 
ever made before. 
Their unique con- 


molten eins | ~ SERVICE. There’s ample evidence that “Karbate” 
sage dotaoc pret heat exchangers already occupy an important place in 


has no metal can to 


leak or corrode. | nh practically every type of severely corrosive service. For 
example, among suppliers of heat-transfer equipment for 
the process industries, there are 57 manufacturers and 


Li ae afm A ape Aste tn mina service organizations who now depend on “Karbate” 
NATIONAL CARBON COMPANY impervious graphite equipment to solve their customers’ 
A Division of Union Carbide and Carbon Corporation : 
30 East 42nd Street, New York 17, N. Y. toughest corrosion problems! 
District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
IN CANADA: National Carbon Limited, Montreal, Toronto, Winnipeg 














Write for Catalog Section $-6740— 


New Standard “Karbate” Heat Exchangers 
OTHER NATIONAL CARBON PRODUCTS bY 


HEAT EXCHANGERS + PUMPS + VALVES + PIPING + TOWERS + TOWER PACKING + SULPHURIC ACID CUTTERS 
HYDROCHLORIC ACID ABSORBERS * STRUCTURAL CARBON + BUBBLE CAPS + BRICK + GRAPHITE ANODES + BRUSHES 
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Solves Difficult Problems in 


CORROSIVE FUME CONTROL 


Knight Pyroflex-Constructed Fume Washers are designed 
and built to handle corrosive gases and fumes of nearly 
every description. The unit shown above removes nitrating 
acid fumes from a plant which recovers industrial diamond 
dust. In this instance both a corrosive condition and a 
nuisance were eliminated. 


Knight Fume Washers are essentially wet type scrubbers 
of compact and efficient design. Each unit is individually 
job-engineered. All service factors are considered including 
water consumption and fan power. Construction materials 
are selected according to corrosive factors involved. The 
result is a corrosion-proof, functional unit tailored to solve 
your particular problem. Although individually engineered, 
Knight Fume Washers are relatively low in cost and eco- 
nomical in operation. 


Typical examples of Fume Washer applications include: 


Plating fumes 

Removal of hydrochloric acid 
fumes gas 

Production of dilute muriatic Cooling hot acid gases for 
acid processing 

Suppression of oil and acid Cooling and removing dust 
mists from gases 


Write for Bulletin No.9.8, Fume Washers 
faurice A. Knight 


Acid and Alkali-prodf Chemical Equipment 


Removal of chlorine fumes 
Removal of dust from exhaust 





101 Kelly Ave., Akron 6, Ohio 





You anv Your Jos, cont. . . 


20 Good Fog Phrases* 


1. We have duly received your letter of 
2. Reference is made to your letter of 
. Should like to take this opportunity 
. Has come to the notice of the writer 
. Are respectfully submitting herewith 
. On the occasion of your recent visit 
. Like to offer for your consideration 
. This is to reply to your letter of 
. We are hopeful for the possibility 
. The writer is inclined to believe 
- It should not be considered that 
. It is perhaps not unreasonable 
- In accordance with your request 
. The opinion was expressed that 
. To explore the possibilities of 
. Thus, it should be noted that 
- We feel that it is desirable 
. While it is not to be denied 
. While it may be argued 
. Such was the nature of 





*A fog phrase is one which a writer 
can use without giving much, if any, 
thought to what he is trying to say. It is 
designed to ‘“‘fog’’ the reader’s mind. 





such words as “party” for “person,” 
“secure” for “get,” “numerous” for 
“many,” and the like. 

Remember, the tougher it is to read 

the more important it sounds. 
» Never Show Humor—Never, under 
any circumstances. The man you're 
writing to is bound to be a pompous 
fellow without any interest in the 
lighter things of life. After all, our 
America is the land where individuals 
like Will Rogers are always tarred and 
feathered and radios are invariably 
clicked off when a Jack Benny takes 
to the air. 

A final, sure way to make your 

letters dull is to: 
P Use Very Long Paragraphs—The 
tule here is no more than two para- 
graphs per page. Of course, each of 
these paragraphs should contain at 
least a dozen different ideas. Long 
sentences are a must too. Periods 
should be shunned like the Anopheles 
mosquito—and be just as rare. In- 
stead, use semicolons and colons often 
and earnestly. 

Simple attention to the few rules 
laid down here is guaranteed to make 
you an outstanding failure as a writer 
of letters. 

If it doesn’t, not enly will the $1.00- 
1.25 your company spends on each 
letter be cheerfully refunded, but 
we'll also send you without charge 
or obligation, a special gold-plated 
edition of the celebrated “circular 
file,” that justly useful repository for 
mediocre business letters. 
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STRETGH 
OUT YOUR 


STAINLESS, 100 


There are ways to stretch out your supply of stainless. 


For example, you may be using a grade or finish of 
stainless that is in extreme demand when another 


a 
Ly 
4 similar one, not as tight, could do the job adequately. 


Our metallurgical staff and stainless fabricating spe- 
L Rr cialists are ready to help you look into this matter and 


to advise you on more readily-available types of stain- 
less that will do a satisfactory job. Feel free to call on 








us for this specialized help. 


CRUCIBLE first name in special purpose steels 
52 yeas of, \ Fine) stolmaking STAINLESS STEEL 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REZISTAL STAINLESS © REX HIGH SPEED * TOOL * ALLOY * MACHINERY © SPECIAL PURPOSE STEELS 
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Spun-end hydraulic accumulators, 14 
in. OD by 4 ft. 6 in. long, built for 
use with plastics molding, and die- 
casting machines. 


ACCUMULATORS 


Now serving a broad variety of applications in the processing 
industries are several hundred B&W Accumulators for 
working pressures from 500 to as high as 6,000 psi and 
capacities up to 10,000 gallons. Installations include the three 
general types described below. Recent additions to B&W’s 
fabricating facilities may permit extension of these pressures 
to considerably higher values. Every B&W Accumulator is 
designed and fabricated for utmost depen:'sbility and 
service life. 


THREE GENERAL TYPES 


SMALL ACCUMULATORS in capacities of 5 to 120 gallons for 
working pressures of 500 to 5,000 psi. 


MEDIUM ACCUMULATORS of solid plate construction, in capaci- 
ties of 120 to 10,000 gallons; working pressures up to 
3,000 psi. 

LARGE ACCUMULATORS of B&W banded construction, in ca- 
pacities from 200 to 9,000 gallons for 2,000 psi and over. 
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High Impact Styrene Copolymers 


The corrosion resistance of these newly-developed 
materials of construction to a number of corrosives, with 
physical properties, forms available, and applications. 


RAYMOND B. SEYMOUR & ROBERT H. STEINER 
The Atias Mineral Products Co., Mertztown, Pa . 


Polystyrene has long been noted for 
its excellent. molding characteristics, 
but its brittleness has precluded its use 
as a material of construction for the 
chemical process industries. In the 
past few years, copolymers of styrene 
with minor amounts of other mono- 
mers such as butadiene, acrylonitrile 
and isobutylene and blends of these 
products with various elastomers have 
made possible the so-called high im- 
pact polystyrenes. Outstanding among 
these are mixtures of a styrene-acry- 
lonitrile copolymer and a nitrile rub- 
ber. These low density plastics exhibit 
extreme toughness, moldability, and 
good chemical resistance. 


PIPE AND FITTINGS 

Perhaps the largest use of high im- 
pact styrene copolymers in the chem- 
ical industry is in the form of extruded 
pipe. This rigid plastic pipe is avail- 
able commercially in standard iron 
pipe sizes of 4, 2, 1, 14 and 2 in, 
With properly designed pipe, working 
pressures as high as 100 psi. are per- 
missible at temperatures of 80-120° F. 
Where higher working pressures are 
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necessary, extra heavy walled or ar- 
mored pipe can be made on special 
order. Standard pipe fittings such as 
flanges, couplings, elbows, tees and 
caps molded of the same materials are 
also available. Styrene copolymer pipe 
can be bent by heating in an oven and 
forming around standard pipe bending 
forms. 


FABRICATED STRECTURES 


Corrosion resistant structures such 
as tanks, tank liners, tank covers, fume 
hoods, collectors, ducts and other 
equipment for the process industries 
have been fabricated from high impact 


Physical and Mechanical Properties of a 
Typical High Impact Styrene Copolymer 
ASTM Test No. 


Tensile strength 
Flexural strength 
Modulus of elasticity 
Hardness, Rockwell R 


styrene copolymers. The usual tech- 
niques used for the manufacture and 
fabrication of rigid polyvinyl chloride 
or polyethylene sheets cannot be used 
since high impact styrene copolymers 
are not adaptable to heat welding or 
calendering processes. Molded sheets 
in 4 in. and } in. thicknesses are 
available commercially. Special shapes 
can be made by heating a sheet above 
its softening point and forming over 
suitable male molds. Structures based 
on these materials are produced by 
solvent welding or cementing the com- 
ponent parts using extruded angles 
and channels to form corners and 
joints. 


MOLDED ARTICLES 


The styrene copolymers are used for 
the production of many small corro- 
sion resistant articles for the chemical 
and textile industry. Typical applica- 
tions are textile equipment such as 
spools, quills and shuttles, filter and 
flow-regulator parts, sprayer nozzles, 
supports in plating baths and water 
conditioning equipment components. 


MACHINABILITY 


Extruded or molded shapes can be 
machined and finished with ordinary 
machine shop equipment. The com- 
mon operations of sawing, shearing, 
drilling, tapping, turning, routing, 
sanding, threading, etc., are easily car- 
ried out when allowances are made 
for the thermoplastic nature of the 
materials. 


GENERAL CHEMICAL RESISTANCE 
PROPERTIES 

High impact styrene copolymers 
have excellent chemical resistance to 
non-oxidizing acids, alkalis, salts and 
mild oxidizing agents. However, they 
are not resistant to most organic sol- 
vents. The following charts illustrate 
graphically their resistance to many 
commonly encountered systems and 
can be used for qualitative screening. 
These charts are subject to the inter- 
pretations given in the earlier papers 
in this series. 

On the charts that follow, the con- 
centrations are actual concentrations. 
100 percent concentration means 100 
percent solid or 100 percent liquid as 
the case may be. 
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The Chemical Industry’s best 





1 2” FLANGED ENDS a } 2” SCREWED ENDS 


1” FLANGED ENDS 


able with screw 


D al RCO Type F Valves with Teflon*’* sleeves 


In the two years since DURCO Type F 
Valves were introduced to the Chemical 
Industry, several thousand have been put 
into operation and the list of successful 
applications continues to grow. 

DURCO engineers have designed a non- 


lubricated valve with no metal-to-metal 
contact, making use of a Teflon®* sleeve. 
This new design, in the correct DURCO 
alloy, provides you with a valve proven 
in actual service and operating with mini- 
mum maintenance costs. 


Full details in Bulletins v/4 and V/4a 


THE DURIRON COMPANY, Inc. 


ELER DAYTON 1, OHIO 


*Registered trademark of E. I. duPont de Nemours & Co., Inc., for its tetrafluoroethylene resin, 
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(Continued on page 258) 


January 1953—Cuemicat ENGINEERING 





Rectangular Wave Guides mode by TRENTWELD 


Type 316 TRENTWELD Stainless Steel 
tubes are used in this Heat Exchanger 
fabricated by Kewanee-Ross Corp., 
Buffalo, N. Y. 


better served with , TRENTWELD 








Name the need for special types, forms or finishes of 
stainless or high alloy steel tubing and the name to 
associate with it is TRENTWELD. For throughout all 
industry you'll find TRENTWELD meeting exacting 
requirements in these highly specialized fields. That 
applies to stock lines in food, paper and chemical plants. 
It is true of heat exchanger units in processing indus- 
tries; and in cooling coils in breweries, the beverage 
industry, dairies and dairy equipment. 


TRENTWELD is available in a wide range of wall 
A buhay 4eib ef Wtingstinde thicknesses; in a variety of grades, gauges and finishes. 
from TRENTWELD tubing Call us for any requirement in stainless or high alloy 


tubing. Our engineers can help you. 


STAINLESS STEEL TUBING 
TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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Calcium Hydroxide 


Calcium Hypochlorite 


Calcium Sulphate 


Camphor 


Carbon Dioxide 

















































































































































































































































































































































































































(Continued on page 260) 
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For top belt-conveyor efficiency, 
top plant men rely on LINK-BELT 


LINK-BELT engineering 
experience plus quality 
components combine to 
cut handling costs 


Yes, in plants everywhere, Link-Belt 
is first choice in belt conveyors. 
Whether your job is large or small, 
Link-Belt can apply unequalled en- 
gineering experience to meet the 
conditions of your particular system. 

Link-Belt builds a complete line 
of quality components. Our con- 
veyor engineers can choose from all 
types and sizes of idlers, trippers 
and terminal machinery to match 
your exact requirements. 

Link-Belt can also supply all re- 
lated equipment— other types of 
conveyors, feeders, elevators, car 
dumpers and shakers. And Link-Belt 
will build your supporting structures 
and enclosures . . . install the job 
completely if desired. 

Link-Belt will gladly work with 
your engineers or consultants. Get 
in touch with your nearest Link-Belt 
office. 





LINK-BELT COMPANY: Chicago 9, Indianap- - e snpseapie Get ranges ig we 
olis 6, Philadelphia 40, Atlanta, Houston 1, sees . 

Minneapolis $, San Francisco 24, Los Aa- 13 belt feeder-conveyors under BLLT CONVEYOR EQUIPMENT 
geles 33, Seattle 4, Toronto 8, Springs (South storage bins. Eleven of feeder-con- 
Africa), Sydney (Australia). Offices in Princi- veyors are reversible. 

pal Cities, 12,747-D 


LINK-BELT Pre-Selected Terminals—the right equipment for every requirement 
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Hydrecyanic Acid 


_Hydroflvoric Acid 


Hydrogen 


Hydrogen Chloride, 
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(Continued on page 262) 


January 1953—CuemicaL ENGINEERING 





Where fluctuating load 
is the problem... 


IYPEF gearturbines can handle it! 


Process requirements in the evaporator room of the 
Masonite Plant, Ukiah, California, called for a variable- 
speed pump drive to provide for fluctuating load con- 
ditions, Steam was available. In the words of this user: 
“Westinghouse Type E, Close-coupled Gearturbines 
were selected since the pumps had to operate at rela- 
tively low speeds, and the higher efficiency inherent in 
the high-speed turbines was desirable. In operating 
performance, these turbines have proved the most effi- 
cient and economical solution to our problem.” 

Also in the evaporator room, the Masonite Company 
selected four Westinghouse Type E Turbines to drive 
the boiler feed pumps. These turbines provide an effi- 
cient, trouble-free drive which can be driven by the 
existing steam supply. Motor-driven units are used 
as stand-bys. 

This use of both types of Westinghouse Turbines is 
the kind of over-all unit responsibility that actually 
makes your job of purchasing, installation, and main- 
tenance easier . .. more dependable. 

Wrapped up in a single package is a compact, rugged, 
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and reliable speed-reduction unit solidly coupled to a 
Type E turbine. Each gearturbine is mounted on an 
extremely rugged base, fabricated of heavy steel plate 
which forms the oil reservoir. This arrangement sim- 
plifies mounting and installation. It provides operating 
stability never before available. 

Get the full story on the broad Westinghouse 
turbine line. Book B-4346 clearly explains the appli- 
cations, refinements and distinct standard features 
of Westinghouse Gearturbines. Call your nearby 
Westinghouse office, or write Westinghouse Electric 


Corporation, P, O. Box 868, Pittsburgh 30, Penna. 
J-50539 
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Potassium Dichromate Potassium Ferrocyanide Potassium Hydroxide Potassium Nitrate Potassium Permanganate 
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A 2-DRUM Steam Generator 
with complete furnace cooling 


A 50 year experience with 2-drum boilers is reflected 
in this modern design. Today's ERIE CITY “VC” 
incorporates scores of design, manufacturing and 
installation improvements. The Erie City “VC”, as 
described in our latest catalog, offers high capacity 
in a compact design which saves space — lowers ; 
installation and maintenance costs and assures good . 
operating characteristics with a wide choice of fuels 
and firing methods. New Catalog VC-3 describes the 
Erie City modern 2-drum Steam Generator in detail. 


You can depend on Erie City for sound engineering 


ERIE CITY IRON WORKS ° 2: 7a. 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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When you have a water conditioning 


problem-—the first thing to do is call 


cochrane 


Whether your requirements are large or small, 
call a Cochrane Water Engineer. Supported by 
his recommendation, you'll be sure you're right. 





... Water conditioning is a problem for specialists. 
The Cochrane people specialize in water engineer- 
ing and water conditioning equipment. And since 
Cochrane manufactures all types of water treating 
equipment their recommendations are unbiased. 
Cochrane engineers will show you how to obtain 
most economically the quality of water you want. 
Call Cochrane first when you have a water con- 
ditioning problem. 














THERE’S A COCHRANE 


SOFTENING PROCESS TO GIVE 
YOU THE WATER YOU WANT 


When you have a water softening problem— 
Cochrane Water Engineers can give you the 
right answer. Through many years of experience 
in all types of water treatment—including ion 
exchange—Cochrane offers five distinct 
processes, each with specific advantages for a 
particular job: 

Hot Zeolite Process 

Sodium Zeolite 

Hydrogen Zeolite 

Dealkalization 

Demineralization 


A Cochrane Water Engineer will be glad to 
explain the differences in these processes. He’ll 
show you how the one process best suited to 
your requirements will provide water of the 
quality you want, cheaply and abundantly— 
from any raw water. 


COMPLETE DEAERATION 
OF BOILER FEEDWATER 


Cochrane provides all types of Deaerators to 
meet any requirements: 






Tray-Type Deaerators 
Atomizing Deaerators 
Deaerating Hot Water Generators 
Cold Water Deaerators 


One of these units can be applied to your par- 
ticular boiler feedwater requirements and built 
of materials suited to your service. A Cochrane 
Water Engineer will bring you the benefit of 
Cochrane’s long experience in conditioning 
boiler feedwater. 


Cochrane Tray-Type Deaerator for Central Station installation in the Southwest. 
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Cochrane Zeolite Softener installed with a HYDROMATIC Single 
Control Valve, 


Cochrane equipment covers the full range of water 
conditioning: 
HOT PROCESS SOFTENERS 
HOT AND COLD ZEOLITE SOFTENERS 
DEAERATORS & OPEN HEATERS DEMINERALIZERS 
DEALKALIZERS DEGASIFIERS 
REACTORS & CLARIFIERS 
CONTINUOUS BLOWOFF SYSTEMS 
STEAM SPECIALTIES CONDENSATE RETURN SYSTEMS 


To give you prompt consultation and _ service, 
Cochrane Water Engineers are strategically located in 
29 cities throughout the United States. Write today 
for the address of our office nearest you. 


cochrane 


COrp. 3106 N. 17TH STREET, PHILADELPHIA 32, PA. 


In Canada: Canadian General Electric Co., Ltd., Toronto 
In Mexico: Babcock & Wilcox de Mexico, S.A., Mexico City 
In Europe: Recuperation Thermique & Epuration, Paris 





as be 1€ News Edited by Frances Arne 





Man of the month: 


Philip H. Groggins 


Retiring from his career as a govern- 
ment servant, he is often called the nation’s 
top expert on agricultural chemicals. 


Philip H. Groggins is leaving the U.S. Department of 
Agriculture (or more accurately NPA where he is “on 
loan”). He has been in government service for 26 years. 

Groggins neither looks nor talks the way a government 
bureaucrat is supposed to, Perhaps that is the secret of his 
successful career. 

Groggins refuses to be desk-bound. He was a track man 
in college and until recently he put in two miles or more 
every week at the Georgetown University track, just a few 
minutes from his Washington home. 

Today he confines himself to playing bridge “when he 
isn’t pushing the pen,” he said. But his pen-pushing has 
been monumental as scores of technical papers and two 
books show. 

Besides the book on aniline (“Aniline and Its Deriva- 
tives”) which he wrote in the mid-twenties, Groggins 
is editor-in-chief of the well-known “Unit Processes In 
Organic Synthesis.” The first edition of the book came 
out in 1935. Since then it has gone through five editions, 
and has been translated into Italian and Spanish. Over 
40 percent of sales today are overseas. This book is a 
lifetime job in itself—for it generally takes two years of 
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spare-time work to get it in shape each time a new edition 
is published. 

Through his forthright dealings Groggins has earned the 
respect of all who have had the opportunity to work with 
him. Upon hearing that Groggins was about to retire, 
Lea S. Hitchner, executive secretary of the National Agri- 
cultural Chemical Association, wrote him: 

“No one has made a greater contribution to our industry 
and the program of pest control than you have . . . today 
you are probably the best posted man on the entire industry 
in the whole country.” 

Groggins himself admits that he has been “fortunate” in 
his occupation. He says that government work is “challeng- 
ing,” and he makes a point of the fact that the U.S. is still 
relatively free. The opportunity for growth is here only. 
It isn’t found in Communist countries. 

“In the U.S. chemical engineers know that if they come 
up with a new process that can pay off in five years, the 
firms they work for will approve a change. But in England, 
there is no future for the chemical engineer. They want to 
preserve the status quo. In effect they want to share pov- 
erty, rather than progress. U.S. is unique in this incentive 
to progress,” he said. “I sce enormous opportunities in 
agricultural chemistry.” 

Although no longer with the government, Groggins’ 
service will be on tap. 

“I am planning to do a limited amount of consultant 
work in the years ahead and hope that in this way I'll be 
able to maintain the pleasant contacts I have had with the 
people in the chemical industry and government.” 

Groggins graduated from the College of The City of 
New York in 1912. He joined the staff of the Du Pont 
Company and was connected with that organization in 
various capacities at several plants until 1921. He then 
organized and managed the Veri-Best Chemicals, Inc. and 
initiated the commercial production of p-nitroaniline from 
p-nitroclorobenzene by ammonolysis. Veri-Best was ab- 
sorbed by Tower Manufacturing Co. While with Tower 
he wrote his first book on aniline. 

After a brief stay with Monsanto Chemical Co. Grog- 
gins in 1926 came with the government as a color chemist 
in the old color laboratory of the U.S. Department of 
Agriculture, then located at the site now covered by the 
Pentagon Building in Arlington, Va. During the next ten 
years he saw the consolidation of the American dye indus- 
try. This decade saw him obtain twenty patents covering 
several important intermediates. Since then he has ob- 
tained 40 more, for a total of 60 patents. 

Groggins made the slow but sure progress of the techni- 
cal man in government. By 1941 he was loaned as a top 
expert to World War II agencies, including the war food 
administration where he was responsible for chemicals 
needed for food production. In 1945 he returned to the 
USDA as technical advisor in the Bureau of Agricultural 
and Industrial Chemistry. The Korean situation resulted 
in a cal! for World War II experts. 

Since June 1951 he has been chief of the agricultural 
chemicals section of NPA’S chemical division. 

(Personals continued on page 268) 
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A survey by a Dicalite Engineer enabled 
this manufacturer to cut filteraid usage 
by 6624% per gallon of throughput 


One of the many products in this manufacturer’s line is varnish. 
It was being filtered by precoat only, using 100 Ibs. of filteraid 
to deposit on the cloths of a 200-sq. ft. plate and frame press 
before starting to filter each 1000-gal. batch. A survey by a 
Dicalite engineer led to saving both time and filteraid. First, a 
switch was made to a higher-flowing grade of Dicalite filteraid. 
Only 25 Ibs. of this material (Dicalite 4200) was used for the 
precoat, but 75 lbs. were used in continuous addition to the var- 
nish as it was being filtered. In this way 3,000 gallons were fil- 
tered with satisfactory clarity before the press needed cleaning. 
RESULT: 1) 100 Ibs. of Dicalite filtered 3,000 gallons instead 
of the 1,000 gallons put through by the former method; 2) cycle 
length was tripled, so that two press cleanings were eliminated 
in filtering 3,000 gallons and saved considerable down time and 
overtime. Such spectacular savings are not always possible, but 
our engineers find many cases where filteraid consumption could 
be reduced 10% to 15% without any ill effects to operation or 
product quality. If you feel that a check of your filtration opera- 
tion or stretching your available supply of filteraid will be help- 
ful, or if you have a current filteration problem, write our nearest 
office. A Dicalite engineer will gladly call at your convenience. 


DICALITE FILTERAIDS 


D I CA Li TE DIVISION, GREAT LAKES CARBON CORPORATION 





-B- 


NEW YORK 17, N.Y. ¢ CHICAGO 1, ILL. « LOS ANGELES 17, CALIF, 
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NAMES IN THE News, cont. . . 


Richard E. Lauterbach. Manager of 
the newly announced $35 million 
Pacific Northwest refinery to be 
built in Ferndale, Wash., by the 
General Petroleum Co. Has been 
assistant manager of the company’s 
Torrance, Calif., refinery since 1950. 
Joined the company in 1936 as 
a laboratory assistant. Chemistry 
graduate of the University of Cali- 
fornia. 





HIGH SPEED UNITS 
with CENTROID CONTROL 


Fletcher's fast acceleration quickly brings basket to 
full efficiency and highest safe running speed. Rapid braking 
cuts time between running and discharge. Unloading is easy 
because the exclusive Centroid Control permits basket to revolve 
at any desired speed as long as needed for discharge. These 
and other features mean high output at minimum cost. Send 
for Chemical Industry Catalog. R. E. Lauterbach Ernest O. Ohsol 


Ernest O. Ohsol. Director of chem- 
ical engineering, Pittsburgh Coke & 
Chemical Co. Formerly at General 
[ | * i C H : . [" N T . [| F A LS Electric Co., Pittsfield, Mass., as 
manager, new product development 

laboratory. Before that, with Esso 


research center of Standard Oil De- 
velopment Co. Graduate of MIT. 








FOR MORE SATISFACTORY CONTROL Robert H. R. Young. Assistant vice 


president in the manufacturing de- 
GE MCO SPHERICAL V ALVES partment of Crown Zellerbach 
DUST-TITE Corp. Has been vice president of 


Pacific Mills Ltd. 


FOR BINS, HOPPERS, BLENDERS, PIPE LINES 
} ww G. L. Glespen. Returns as assistant 


NO manager of petroleum chemicals for 

American Cyananid in New York 

For Unfailing eaten city after a Cacaked tour of duty 

Handling ° dis . NO with the PAD. Before leaving he 

DUSTING was technical supervisor in the same 

of Dry aa : NO department. At PAD he was chief 

Powders = SIFTING of chemicals, containers and pack- 
Crystals pee ‘ ame aging branch. 


Pasty Charles H. Prien. Head of the chem- 


istry division, institute of industrial 
research at the University of Den- 
ver. On the institute staff since 
1948, he will continue to serve as 
its administrator of international 
projects. Former member of the 
chemical engineering faculty at the 
University of Colorado. Doctorate 
from Purdue. 


- Perlman. Recipient of the annual 
GENERAL MACHINE COMPANY OF NEW JERSEY fee One eee cn ment 


400 MARKET STREET NEWARK 5, NEW JERSEY of chemistry and radiation labora- 
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de ES 1 * 


ete AE he 
At Berkeley since 1945. Previously SDs ADORE MOO SM Ree s ® 
served on the Manhattan Project. tS 
Doctorate from the University of 
California. 


tory at the University of California. Pe pee a he aie AS eh bn pete AE ds BUNS OS Re 91 ae 


H. E. Simmons. Winner of the 1952 
Charles Goodyear Medal, highest 
honor in rubber chemistry. Dr. 
Simmons, now consultant to the 
Goodyear Tire & Rubber Co., is 
president emeritus of the University 
of Akron. Joined the university’s 
faculty in 1910 as professor of chem- 
istry and became president in 1933. 


Gerald J. Leuck. Head of his own 
newly founded consulting firm 
which has been appointed special 
research consultant for Glyco 
Products Co, Has been technical 
director of Glyco at Natrium, W. 
Va. Previous employers: Corn 
Products Refining Co., Miner Lab- 3 iy. j in 
oratories, Quaker Oats Co. ‘3 ee. To Eee 


Emest H. Volwiler. Recipient of a | NAGLE PUM PS, IN ss 


testimonial plaque from the Chi- | i sa path e 


cago Drug and Chemical Assn. for 
his 34 years’ service to chemistry 
and the drug industry. President 
and general manager of Abbott 
Laboratories, North Chicago. 








| -— 

Tom B. Nantz. Manager of B. F. (Ai of 
Goodrich Chemical Co.’s new $5 x lips. 
million vinyl plastic monomer plant bs 
now in its final construction stages ie - oon, 
at Calvert City, Ky. His successor * a | 
as plant manager at the company’s 
Institute, W. Va., GR-S_ rubber Jy 
plant: Anton Vittone, Jr., formerly 96 m / ize Thoroughly vitrified, 
plant engineer. Nantz joined B. F. ~~ / y <} high quality, non- absorbent — 
Goodrich laboratories as a chemist ~ ie ; completely free from ironor 
in 1937. Graduate of the University a  # other contaminating materials. 


wll ‘ Wet process, non-porous, high 
of Kentucky. ] strength—dumped or stacked. 


Robert S. Casey. Chairman of the 
ACS’s division of chemical litera- 
ture for 1953. Since 1943, director 
of research, W. A. Sheaffer Pen Co., 
Fort Madison, Iowa. Joined the 
company as a chemist in 1921. 
Studied at Trinity College, Hart- 
ford, Conn., and Columbia. 








Lawrence Sullivan. New member of 
the research and development divi- 
sion of Wyandotte Chemicals 
Corp., Wyandotte, Mich. Gradu- 
ate of Kent State University, 
Wooster, Ohio. 


‘ ILLINOIS ELECTRIC PORCELAIN CO. 


MACOMB LLIN 


George W. Jandacek. Chemical engi- 
neer with the research and develop- 
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| NAMES IN THE News, cont. . . 
Count on MODEL TA when you 


ment department of Deep Rock Oil 


a | Corp. Tulsa, Okla: G 
want heal MIXIng | te aaa a raduate of 


TWIN-SHAFT _C. Y. Haas. Manager, technical divi- 
MIXER KETTLE GROEN 2-SHAFT AGITATORS si. Attapulgus Clay Co. Has been 


GIVE TOP EFFICIENCY ___in charge of sales and technical serv- 
AOMATOR ice activities since joining the com- 
Panta MODEL TA-RA is a pany in 1946. Previously with the 
INSTANTLY . pes Pe a Medel TA technical service division of Esso 
REMOVABLE — Twin Shaft and our Standard Oil Co. for five years. 
a - ee Chemical engineering graduate of 
drive... poll Lehigh. 
speed  Rota-Therm 
steam jacket... and all 
equipment for excel- 
lence in every kind of 
mixing from violent 
whipping to simple 
stirring, scraping or 
swirling actions. Write 

for details now. 





C. Y. Haas George O. G. Lof 





FULL | George O. G. Lof. Full-time consult- 
DETAILS | ant with offices in Denver to special- 


mt y/ 4555 W. Armitage Ave., CHICAGO 39, ILL | ize in research planning, process 


HURCH 7 FRONT STREET design and plant economics. Has 
NEW YORK BNA Re Sd el RS. oe Dy to a oP been chairman of the department of 
chemical engineering and director 
of the institute of industrial re- 


search at the University of Denver. 





Norman Moore. Chemist in charge 
of the newly-opened technical sales 
laboratory in Cincinnati of Hilton- 
Davis Chemical Co. Has previously 
worked as a chemist with Perfection 
Paint and Color Co., Indianapolis; 
Frederick A. Stresen-Reuter Co., 
Chicago; Interchemical Corp. fin- 
ishes division, New York and Cin- 
cinnati. 


L. K. Fitzgerald. From director of 


TWO DIRECT FIRED DRYERS ; research and development to co- 
:: DAVENPORT ordinator of merchandising and 


DIRECT FIRED DRYER De-watering Press manufacturing, Dan River Mills. 


af 3 : a ee See His successor: H. Y. Jennings who 
If your product is not critical to high formerly served as director of 
temperatures, you can dry it more eco- research. 
nomically in a Davenport Rotary flash or ROTARY 
direct fired dryer. Let Davenport engineers 0 Max Y. Seaton. Senior vice president 
assist you. Write for our complete cata- coal tne Bis and technical coordinator of the 
log. For quick reference see “Sweet's ye chemical divisions of Food Ma- 


seeenil eS” : chinery and Chemical Corp. Has 
prince eo = ee been executive vice president of 


Engineering Catalog, 1953". Air Cooler:  Westvaco Chemical Div. 


DAVENPORT MACHINE Tien-Shih Liu. Senior research asso- 
and FOUNDRY COMPANY ciate in the metallurgy department, 
DAVENPORT 7 IOWA, U. S. A. | Horizons Inc., Cleveland. Formerly 
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“NICHOLSON TRAPS 
PROVE THEMSELVES ’ 


..in plant of one of 


Big 6 chemical firms i 


Your re ne Set 5 
Presentatiy 

it ie mp aiieved you wei 

The importance of improving 


heat transfer efficiency in today’s 
great processing plants increases 
as the proportion of critical ap- 
plications grows and steam con- 
sumption mounts. The letter at i traps 
the right is from one of the Wore, Be i in use, 
great chemical companies | ve Proved 
which have adopted Nicholson 

traps. Another of them re- 

cently reported that Nicholson Yours very truly 

traps were installed at one / { 

of their plants as part of a 

campaign to promote econ- 

omical steam use. It resulted 

in a yearly saving of 

$500,000. See why an increasing number of lead- 

ing plants are standardizing on Nicholsons. 


following 


Send for TRAP CATALOG 751 


This 32-page standard reference is complete 
with installation diagrams as well as charts and formulee 
for determining proper size of trap. 


W. H(NICHOLSON)& 


TRAPS - VALVES - FLOATS 
206 OREGON ST., WILKES-BARRE, PA. 
Seles and Engineering Offices in 58 Principal Cities 
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WORKING PRESSURE — 50,000 
psi. Tested at 75,000 psi. 
OPTICAL PATH LENGTH (Be- 
tween inside faces of clear windows) 
—1 centimeter. 








NAMES IN THE News, cont. . . 


in charge of the undergraduate 
metallographic laboratory at Notre 
Dame. New research supervisor in 
the department: Virgil E. Strau- 
ghan, formerly with the Virginia 
Institute for Scientific Research. 
Department’s new research super- 
visor: Harry F. Ross, formerly with 
Battelle Memorial Institute. 


CLEAR APERTURE — 10 milli- | Melvin R. Amold. With the research 





meters diameter. 
WINDOWS—Fabricated from the 
finest of optical fused quartz. 
le free of bubbles and striae 
visible to the naked eye. Faces of 
each window are parallel within 5 
minutes of are and flat within 4 
wavelength of yellow light. 
BODY AND WINDOW RETAINER 
y Steel. 


— 























CATALOG NO. 11-550—Outside dimensions: Diameter, 434 inches. 
Length, 8% inches. Weight: Net, 35 tb.; shipping, approximately 
50 Ib. 


7 
Cells with path lengths other than listed above can be supplied. When 


writing for quotations, state — pressure and temperature, type of 
liquid or gas to be used, and optical path length desired. 





WRITE FOR CATALOG 406-D 


staff of Miner Laboratories, Chi- 
cago. Formerly with the Girdler 
Corp. 


| M.R. Arnold John C. Warner 


OTHER AMINCO ] [aw | oe C. Warmer. Recipient of the 


SUPERPRESSURE PRODUCTS 
Reaction Vessels 


NC. 





DIAL 
EVerqreen 7-8100 





Gold Medal of the American Insti- 
tute of Chemists for 1953. Presi- 
dent of Carnegie Institute of Tech- 
nology. Joined the faculty as an 
instructor in chemistry in 1926. Has 
been successively assistant professor 
of chemistry, associate professor of 
theoretical chemistry, associate pro- 
fessor of metallurgical engineering, 
professor of chemistry and head of 
the department. In 1945, dean of 
graduate studies in the college of 
engineering and science; in 1947, 
assistant director of the college of 
engineering science. Doctorate from 
Indiana University. 


Meyer L. Freedman. Head of the 


chemistry department, Horizons 
Inc., in Cleveland. With the com- 
pany since 1951. Formerly with the 
Cleveland Graphite Bronze. New 
project supervisor in the depart- 
ment: John M. Finn, Jr., formerly 
research assistant at the University 
of Pennsylvania. 


| Ross M. Hedrick. Group leader in 


| J. 


€0., inc. 


BERRY AT NORTH 13TH ST. * BROOKLYN 11, N. Y. 


Monsanto’s central research depart- 
ment. With the company since 
1947 as a research chemist. Doc- 
torate from Indiana University. 


Keith Lawson, Jr. Group leader, 
research and development depart- 
ment, Chemstrand Corp., Decatur, 
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Ala. In the past he has been a re- 
search chemist for American Vis- 
cose, University of Illinois, Du Pont. 
Doctorate from the University 
of Minnesota. Other chemists 
newly assigned to the department: 
William K. Easley, Ralph O. Flem- 
ing, Eugene L. Ringwald, Pompe- 
lio A. Ucci. All were previously 
engaged in fiber research and de- 
velopment at Dayton and Marcus 
Hook where Chemstrand main- 
tained laboratories until recently. 


C. William Hardell. R. R. Chambers 


C. William Hardell. Vice president 
and manager of manufacturing, 
Sinclair Chemicals, Inc. Has been 
general superintendent, Sinclair 
Rubber, Inc. Was process super- 
intendent for the company from 
1942 to 1948, assistant superintend- 
ent of its refinery at Wellsville, 
N. Y., until 1950. Joined the com- 
pany in 1934. Graduate of the 
University of Wisconsin. New di- 
rector of research for Sinclair Chem- 
icals: Robert R. Chambers who has 
been engaged in research work with 
the Sinclair organization since 1947. 
Studied at the universities of Ne- 
braska and Illinois and at DePaul. 


Allan T. Gwathmey. Winner of the 
1952 Southern Chemist Award. 
Associate professor at the Univer- 
sity of Virginia. On the faculty 
since 1938. Dr. Gwathmey is an 
authority on crystal chemistry. 
Doctorate from the University of 
Virginia. 


Raymond H. Hartigan. Assistant 
director of research on the executive 
staff of Mellon Institute. Has been 
supervisor of the investigations of 
the various fellowships at the insti- 
tute supported by Koppers Co. 
Joined the institute in 1941 as a 
fellow on one of the research pro- 
grams sustained by Koppers. In- 
strumental in the development of 
the hydrogen cyanide, hydrogen 
sulphide recovery process now being 
employed by Koppers. From 1950 
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hold 


WEATHERCOAT 
Slows Weathering 


Weather and water can’t affect the protective 
qualities of Weathercoat: this tough ductile 
asphaltic coating bridges expansion, but remains 
firm under heat or cold. 

That's why Weathercoat is preferred by most 
of the world’s largest refineries* for protection 
of exposed insulation on fractionating 
columns, crude stills and tanks...for sealing 
insulation joints...exposed insulated pipelines 
...for membranes in reservoirs. 


No fire hazard—apply it cold! 
Brush, trowel or spray Weathercoat — it’s easy 


—“‘palms”’ beautifully over uneven surfaces! 
*Names on Request 


AMERICAN 
Bitwumuils 2 Asphalt 
COMPANY 


200 BUSH ST., SAN FRANCISCO 4, CALIF. 
Providence 14,R.1. Perth Amboy,N.J. Baltimore3,Md. Mobile, Ala. 
Columbus 15,Ohio Tucson,Ariz. Seattle,Wash. St.Louisl7, Mo. 

Baton Rouge 2, La. Inglewood, Calif. Oakiand 1, Calif. 
Portiand7,Ore. Washington6,0.C. SanJuan23,P.R. 





precision-made to your needs...| 


BENDIX-FRIEZ 


thermistors 


Maybe your need for these temperature respon- 
sive resistors can be satisfied by a type we carry 
in stock, Maybe you require a specially-developed 
type. In either case you can depend on Bendix- 
Friez to provide precision-made thermistors to 
serve you with maximum efficiency. High stand- 
ards of quality control in manufacture make 
Bendix-Friez Thermistors pre-eminent in their 
field . . . assure you of utmost satisfaction. 


STANDARD TYPES FOR IMMEDIATE DELIVERY 





Size (inches) 


@ +30°C. @ 0°C. @ —30°C. 





140x .75 45.0 ohms 86 ohms 194 ohms 





040x1.5 | 12,250 ohms | 26,200 ohms | 65,340 ohms 








018 x 1.5 35,000 ohms | 82,290 ohms 

















229,600 ohms | i 





Write for details. ~ 


FRIEZ INSTRUMENT DIVISION of. . 


1418 Taylor Avenue, BALTIMORE 4, MARYLAND 


Pe Se fait Seed ee 
Fitth Avenue, New York 11, N. Y. 


REFINERY 
TOWERS 


INSULATED 
PIPELINES 


— 
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to 1951, manager of the laboratory 
section of the Koppers research de- 
partment. 


PLATECOILS 


heat this parkerizing tank 





Charles R. Milone R. B. Stambaugh 


Charles R. Milone. Superintendent 


at the Lycoming Spencer Division 


Aveo Corp., Williamsport, Pa. 


The only time this Platecoil was removed in over a year at 
Lycoming Spencer was to take its picture. The single 22” x 23” 
Platecoil has heated a 100-gallon Parkerizing tank, in daily use, 
without downtime. Built of Electro-polished Stainless Steel, 
the Platecoil has required no cleaning or repairs. Any deposit 
that builds up on the coil during the: course of operation is 
“shocked off” when the steam pressure is dropped in the coil. 

Notice how easy it is to lift the Platecoil out of the tank 
when the time comes that it does have to be cleaned, repaired 
or replaced. There are just two connections to loosen and both 
are outside the solution. The Platecoil merely is lifted out of 
the tank and replaced with little or no delay in production. 

Platecoils have other advantages, too. They have about 
twice the heating area for a given space than can be obtained 
with pipe coils. Thus smaller size Platecoils can be used to 
save initial cost, tank space and handling time. 

Learn how you can cut your beat transfer costs by send- 
ing today for Platecoil bulletin No. 61. 


i PLATECOI 


KOLD-HOLD MFG. CO 





of the atomic research laboratory, 
Goodyear Atomic Corp. Has been 
with Goodyear Tire & Rubber Co. 
since 1936 as research chemist, sen- 
ior research chemist and then sec- 
tion head. New superintendent of 
Goodyear Atomic Corp.’s works 
laboratory: Richard B. Stambaugh 
who has been with Goodyear since 
1934. 


| Everett G. McDonough. Recipient 


of the Medal Award for 1952 of 
the Society of Cosmetic Chemists. 
Vive president and general manager, 
Evans Research and Development 
Corp. Best known recent contri- 
bution to cosmetic chemistry has 
been the creation and development 
of cold waving of the hair. 


Donald J. Haefele. Transferred to the 


patent department of Monsanto’s 
organic chemicals division in St. 
Louis. Since 1947 a patent attorney 
at the company’s central research 
department at Dayton. Previous 
employers: Goodyear Tire & Rub- 
ber Co., Pittsburgh Plate Glass Co. 
Studied chemistry at the University 
of Michigan and Case Institute of 
Technology and law at Cleveland 
Law School. 


| Dan M. Rugg. Vice chairman of the 


plastics committee of the Manufac- 
turing Chemists’ Assn. Vice presi- 
dent of Koppers Co., Pittsburgh. 
New member of the committee: 
Harry M. Dent, president of Durez 
Plastics & Chemicals, Inc., North 
Tonawanda, N. Y. 


| Edward Orban. Chief of the research 


division’s technical information sec- 
tion, Monsanto Chemical Co. Has 
been a group leader at the com- 
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Buy WILFLEY for cost saving performance 


Companion to the famous WILFLEY Sand Pump 


e For more efficient performance...greater 
economy of operation...specify WILFLEY "AF 
Acid Pumps. Dependable, trouble-free 
operation, on a round-the-clock schedule, 
with consequent stepped-up production and 
worthwhile power savings, are big reasons 
why modern chemical and processing plants 
all over the world now rely on WILFLEY 
Acid Pumps for handling acids, corrosives, 
hot liquids and mild abrasives. 


e Available in 10- to 2,000-G.P.M. capacities, 
15- to 150-ft. heads and higher. Wetted 

parts of practically all machineable alloys. 
Plastic lined models available. Every 
application individually engineered. 

Write or wire for details. 


WILFLEY 
Age PUMPS 
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A. R. WILFLEY & SONS, inc., Denver, Colorade, U.S.A. 


New York Office: 1775 Broadway * New York City 








PQ Silicates of Soda 


METSO DETERGENTS 





sintincninin cae WOE WOE 


the same at first glance. But when 

a firm has been making wire mesh 

for 70 years man and boy, there’s bound to be a little more to it than 
meets the eye—a little more know-how in engineering and weaving, a 
little more quality in the product, a little more service and satisfaction 
for the user. 

JELLIFF WIRE MESH is woven in all ductile metals 

JELLIFF WIRE MESH is woven in all commercial weaves 
JELLIFF WIRE MESH is woven in widths up to 72 inches 
JELLIFF WIRE MESH is economical. Every foot runs true to the 


specifications. 
* * * * 


JELLIFF WIRE MESH is a quality product and has been for 70 years. 
You can depend on it. 

Write today for full details about JELLIFF WIRE MESH, JELLIFF 
WIRE MESH PRODUCTS, and JELLIFF’S CONSULTATION SERV- 
ICE on wire-mesh engineering. Address Department 15. 





5 ™ ma 
JELLIFF ic. com 
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pany’s Mound Laboratory since 
1948. Joined the company in 1946. 
Doctorate in chemistry from the 
University of Maryland. 


John Geraci. Plant manager at Ossin- 
ing, N. Y., for Gallowhur Chemi- 
cal Co, 


Lester D. Berger, Jr. Assistant product 
manager, fine chemicals division, 
Carbide and Carbon Chemicals Co., 
New York. For the past two years, 
assistant to the general manager of 
Carbide’s atomic energy operations 
at Oak Ridge and at Paducah, Ky. 


Bruce Jones. Developing research and 
planning activities for the refining 
and marketing division, Panhandle 
Oil Corp., Wichita Falls, Tex. 
Formerly chief project engineer of 
the fats and oils section of the 
Girdler Corp. with whom he had 
been since 1947. Before that, with 
the Texas Co. for about seven years. 
Chemical engineering graduate of 
the University of Texas. 


Dwight Richards. Director of en- 
gineering, Oliver United Filters 
Inc., New York. 


Benjamin F. Schlimme. From process 
manager to production manager of 
Du Pont’s Grasselli Chemicals De- 
partment. Joined Du Pont in 1935 
as a junior engineer in the engineer- 
ing department. Transferred to 
Grasselli as a technical specialist 
in 1947. Chemical engineering 
graduate of the University of Penn- 
sylvania; also studied at MIT. His 
successor as process manager: Carl 
R. Faust, engineering research 
manager of the Grasselli’s techni- 
cal division since 1950. 


Desiree S. Le Beau. Chairman of the 
ACS’s division of colloid chemistry 
in 1953, a post which she also held 
in 1949. Director of research of the 
Midwest Rubber Reclaiming Co., 
East St. Louis, Ill., since 1945. For 
the five previous years, research 
associate at MIT. Prior to that, 
research chemist for Dewey & Almy 
Chemical Co., Cambridge, Mass. 
Doctorate from the University of 
Graz in Austria. 


Charles E. Bartley. Director of the 
propellant division, Grand Central 
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Aircraft Co., Pacoima, Calif. For 
many years chief of the solid pro- 
pellant rockets section of the jet 
propulsion laboratory of California 
Institute of Technology, he is 
widely known for his work in the 
development of polysulphide rubber 
and plastisol base composite solid 
propeliants now being used in 
numerous missile applications. 


R. E. Bundy. Executive vice presi- 
dent, Fiberboard Products, Inc. 
His successor as vice president in 
charge of production: M. E. San- 
ford, formerly general sales manager. 


Arthur F. Turman. Chief petroleum 
engineer, Standard Oil Co. of Cali- 
fornia’s producing department in 
San Francisco. His successor as 
assistant chief petroleum engineer: 
J. T. Crooker. 


Francis P. Squibb. From western 
manager to assistant general man- 
ager, pigment, chemical and color 
division, Sherwin-Williams. Has 
held his former post since 1936. 
MIT graduate. 


Norman Moore. Chemist in charge 
of Hilton-Davis Co.’s newly opened 
technical sales laboratory. 


T. Stephen Crawford and James H. 
Potter. Engineering educators who 
have joined Du Pont’s engineering 
department for the second year of 
the company’s “Year-In-Industry” 
program. Dr. Crawford is dean of 
engineering and director of the en- 
gineering experiment station at the 
University of Rhode Island. Dr. 
Potter is professor of mechanical 
engineering at the University of 
Illinois. 


Donald Q. Kern. Has joined Man- 
ning & Lewis Engineering Co., 
Newark,.N. J. Since 1948, director 
of the process engineering division 
of the Patterson Foundry & Ma- 
chine Co., New York. 


Odon S. Knight. Chief engineer, 
S. B. Penick & Co., New York. 
Formerly administrative assistant to 
the chief engineer, Commercial Sol- 
vents Corp. 


R. L. Hock. Assistant manager of 


American Cyanamid’s plant now 


under construction near New Or- 
leans. Previously with U. S. Indus- 
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FOR THE 
ANSWER TO 
SEPARATION 
PROBLEMS 
IN 
CHEMICAL 
PLANTS 


Shown above are five Peerless line 

separators on outlet lines ; 

from cooling tower effi- Ry Np, 
ciently extracting entrained 4) }-+ ‘oe 
liquid. Performance Guaranteed. a $ a>»? 
Call Peerless to solve your en- 
trainment problem. 


?.0o.80K% 7193 * DALLAS, TEKAS * Otxron- 8431 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 











FOR EVERY PROCESSING NEED 


GOs 


 Ralats 
CORROSION: RESISTANT 
EQUIPMENT IS NEEDED 


LEE 


Descriptive Bulletins on Request 


LEE METAL PRODUCTS CO. INC. 


= 417 PINE STREET . . . PHILIPSBURG, PA. 
ALL LEE KETTLES ARE MADE TO A.S.M.E. CODE 





CLAY GRINDING 


An RDH-12 Rietz Disintegrator with 
20 H.P. is in continuous service 8 
hours per day grinding dry clay at 
the rate of 2 tons per hour for the 
production of red fired clay flower 
pots. This unit has also been used 
to grind reject fired pots. The 360° 
screen area and the operating char- 
acteristics of the fixed abrasion- 
resistant hammers make the Rietz 
highly suitable for this 

service. 


NAMES IN THE News, cont. . . 


trial Chemical Co. for 28 years. 
Has been manager of the firm’s 
plant in Baltimore from 1942 until 
this year. Chief engineer of Cya- 
namid’s new plant: V. E. Mac- 
donnell who joined the company in 
1950. Previous employers: Spencer 
Chemical Co., Anaconda Copper 
Mining Co. 





| J.D. Patterson. President of the Assn. 

| of American Feed Control. Chief 
chemist of the Oregon State depart- 
ment of agriculture. 


| G. W. Seymour. Coordinator of proc- 
ess and technical control, Celanese 
Corp. of America. He is a company 
vice president. New manager of the 
company’s Summit, N. J., research 


laboratories: B. B. Allen, previously 


Wilts lor tooo dochalec! arctan associate director of the laboratories. 


covering the above installation. 
Robert Bigham and Jack R. Clemens. 


Project engineers, T. A. B. Engi- 
neers, Inc., Chicago. 


Equipment for the food and chemical 
process industries 


PUTT Alar tl CM GO MU MEEEEEEE | Robert K. Mueller. President, Shaw. 


inigan Resins Corp., an associated 
company of Monsanto. Mr. Mueller 
is general manager of Monsanto’s 


a plastic division at Springfield, 
Write PS C About Mass. New vice presidents of Shaw- 


Santa Rosa, California 





inigan Resins: W. Roy Elliot, the 

PROCESS firm’s gencral manager; Charles M. 
Schwab, a vice president of Shawini- 

gan Products Corp. Member of 

PIPING the board of directors of Shawinigan 
Resins: Charles H. Sommer, general 


manager of Monsanto’s Merrimac 
Division. 


R. B. Wainright. Technical director, 
petroleum chemicals department, 
American Cyanamid Co. 





F. H. MacLaren. Research associate 
at Standard Oil (Indiana) Co.’s 
Whiting, Ind., research laboratory. 
He joined Standard Oil in 1925 as 
a research chemist; made group 
leader in 1941. Graduate of Ohio 

Fabricated from Complete Range of Alloys, State. New group leader at the 


Any Diameter Up to 60”, and in Any Shape Whiting laboratory: L. T. Crews 
who joined the company in 1951. 


PSC welded process tubing is furnished Any diameter up to 60”; wall thicknesses 
in any alloy whatsoever. This feature ac- to 3/8”; temperatures to 2200°. Pre- Harvey R. Fifer. Vice president of 
counts for its wide application in meeting cision fabrication of tubing assemblies ait I 

the unlimited variety of heat, corrosion, is a specialty. Send b/p Brea Chemicals, Inc., newly organ- 
oxidation conditions in process plants. or write as to your needs. ized subsidiary of Union Oil Co. 


’ a -Barre, a. 


Custom Fabricators for the Process Industries Since 1928. Send Your Blue Prints mixed fiber department of General 
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_ INDUSTRIAL USERS 


know there’s never a question 
about UNIFORMITY with Esso Pe- 
troleum Solvents. Exacting mod- 
ern refining methods give Esso 
Solvents closely controlled uni- 
formity for better processing. 


YOU GET ALL 6 OF THESE 


IMPORTANT FEATURES 
WITH ESSO SOLVENTS 


1. Uniformity — made in. modern refin- 
eries from carefully selected crude oil 
sources. ’ 

2. Economy — A storage facility neer 
you for low freight cost and quick de- 
livery. 

3. Controlled evaporation — available 
in. a wide range of evaporation rates 
with precise characteristics to meet 
your requirements. 

4. Solvency — Esso aliphatics and 
Solvesso aromatics cover both high 
and low solvency ranges. 

5. Modern handling methods — sepa- 
rate tank storage, pumping lines, tank 
cars and trucks, are used throughout 
in all'Hjsso Solvent handling operations. 
6. Multi-storage availability — Water 
terminals in industrial centers. 


Esso Solvents: 
versatility and 
dependability 


Vat iaielelatidelli-vo 


alte lame [lol itave 


PETROLEUM 
SOLVENTS 


SOLD IN: Moine, N. H., Vt., Mass, R. 4b, Conn., 
+ Y., N. J., Pa., Det., Md., 0. C., Va., W. Vo., 
N..C., $. C., Tenn., Ark., Le. 


ESSO STANDARD OIL COMPANY 
Boston, Mass. — New York, N. Y. — Elizobeth, N. J. 
parse ayy * pb ow soming Md. — Richmond, Va. 
ton, W. Va.—Charlotte, N, C.—Celumbia, $. 
Memphis, Tenn.—New Orleans, Le. aieeation 
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“LIQUIDS WORTH STORING 
ARE WORTH 
a = MERSURING “ 


» witha 


FOR GAUGING LIQUIDS, 
OF ALL KINDS 
@ 10% AUTOMATIC 
@ APPROVED BY 
UNDER WRITERS’ 
LASORATORIES 


+a LIQUIDOMETER co: 





Only a Filter Press Does 
So Many Jobs So Well 


RECOVER SOLIDS 


In firm, reasonably dry cakes easy 
to remove, handle and process. 


CLARIFY PERFECTLY 


Crystal clear, even decolorize, de- 
odorize and germproof, employ- 
ing any required filter aids. 


, ¢ 
UNDER ANY CONDITIONS 
WASH OR EXTRACT 


‘Of filtration pressure—even up to 1000 
To recover or remove soluble p-s.i.—at high or low temperature—on 


contents from filter cake. Also any material, even if heavy, thick, vis- 
steam, melt or redissolve cake. cous, corrosive or abrasive. 


Learn how Shriver Filter Presses—the most versatile in design, capacity and 
«pplication--the most extensively used of ail pressure filters—can do the job 
better for you at lower cost. Get Catalog 52. 


Shriver Filter Presses 


| NAMES IN THE News, cont. . 


Dyestuff Corp. to technical man- 
ager of the newly-formed cotton 
section. 


Richard M. Hoover. From assistant 
| supervisor in Monsanto’s John F. 
Queeny plant to the raw materials 
section of the company’s central 
purchasing department. With the 
company since 1947. Studied chem- 
ical engineering at the University of 
Kansas. Henry V. Moss: From as- 
sociate director for the company’s 
phosphate division at Anniston, 
Ala., to the St. Louis office of 
the division’s research department. 
Continues as associate director. 


Parker S. Dunn. Vice president in 
charge of production of American 
Potash & Chemical Corp. He will 
be in charge of production and en- 
gineering at the company’s plant at 
Trona, Calif. Joined the company 
as assistant vice president in 1951. 
Previously with the Potash Com- 
pany of America for ten years. 
Studied at Ohio State and MIT. 


Herbert Fineberg. Director of re- 
search, Glyco Products Co. Has 
been chief chemist since 1948. 
Some previous positions: research 
chemist for Eastman Kodak; chief 
chemist for the Connecticut Hard 
Rubber Co. Doctorate from the 
University of Illinois. 





Emest H. Wyche. New member of 
the staff of Kenneth Tator Associ-; 
ates, Coraopolis, Pa., consultants 
specializing in industrial mainte- 
nance problems. Formerly with the 
materials of engineering division of 
the Colgate-Palmolive-Peet Co. 


| OBITUARIES 


| A. E. Lacomble, 58, retired chairman 
of the board and former president 
of Shell Development Co., died in 
San Francisco November 5. 


| Clarence M. Frazier, 48, vice president 
and director of the Food Machinery 
& Chemical Corp., died in San 
Jose, Calif., November 10. 


| Wilbur B. Dexter, 60, superintendent 
| of the research laboratories of Na- 
tional Carbon Division, died in 


le RUC MCGEE jon! Olmsted: Olio, November 
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Simply designed 
for better 
blending. 
























































here’s one story 


with a Happy BLending 


SMITH, KLINE & FRENCH 
LABORATORIES, Philadelphia, 
Pennsylvania are now using p-k 
twin shell dry blenders to assure 
completely uniform blending of 
pharmaceuticals. 


pk twin shell blenders are out- 
standing for this work because 
blending is uniform and fast, and 
overblending is impossible — even 
where complete dispersion of mi- 
nute quantities in a large mass is 
required. After blending, clinical 
cleaning is quick and easy. 


pic twin shell blenders assure thor- 
ough blending of all kinds of dry 
materials, including powders, grains, 
granules, pellets, chips or flakes— 
in any combination. Sizes range 
from 250 cu. ft. production blend- 
ers, down to pilot plant and 4- and 
8-quart lab sizes. Sizes 3 cu. ft. and 
smaller are available with trans- 
parent plastic shells. 


To be sure of perfect blending with 
a happy ending write today for 
complete information on p- twin 
shell dry blenders. @ 1913 


Experimental blending tests or en- 
gineering help is available on call. 


the Patterson-Kelley Co., Inc. 


110 Lackawanna Ave. 
East Stroudsburg, Penna. 


101 Park Avenue, New York {7 « Railway Exchange Building, Chicago 4 « 1700 Walnut Street, Philadelphia 3 * 96-A Huntington Avenue, Boston 16 « and other principal cities 
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if this is 
what you need 


in piping 


exceptional abrasion 


resistance 


maximum resistance 
to corrosive oils, 
greases, solvents, 
acids and chemicals 


low degree of swell 
and permeability to 


hydrocarbon solvents 


Supplied in either fabricated light 
gauge steel or standard wall. Avail- 
able in 10’ and 20’ regular lengths 
er custom fabricated to your require- 
ments . . . diameters &” thru 48”. 
Fittings in standard and special de- 
signs for all diameters. For catalog 
end additional information write 


Dept. CE. 


EST. 1869 


MICHIGAN PIPE. COMPANY 
Bay Cty -*-Michigaw 
aaah 
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Snrdustvinl Noles 


Soft-Flex Glass Fabrics Corp., Puente, 
Calif., has changed its name to 
International Glass Fibers Co. 
Recently acquired by the Inter- 
national Glass Corp., the company 
will manufacture glass fibers in the 
form of bonded mat, battery 
separators and glass-fiber air filters. 





Processing Oils and Chemicals Assn. 
has changed its name to the Textile 
Chemical Mfrs. Assn. 


NEW LOCATIONS 


Hood Chemical Co., manufacturers 
of products for household use—a 
bleach, a liquid starch and a liquid 
cleaner~has moved its headquarters 
to Ardmore, Pa. 


Reliance Electric & Engineering Co., 
Cleveland, has moved its Newark, 
N. J., sales office to larger quar- 
ters at 535 High St. 


Parke, Davis & Co. has moved its New 
York branch headquarters to the 
Empire State Bldg. 


: Spencer Chemical Co. will now handle 


its industrial chemical sales from an 
office at 38 South Dearborn, Chi- 
cago. The business was formerly 
handled from the company’s Calu- 
met City, Ill., plant, 


. L. K. Snyder, consultant on man- 
agement problems, product develop- 
ment, distribution and sales promo- 
tion in chemical, pharmaceutical 
and nutrition fields, has moved his 
office to 220 East 42nd St., New 
York. 


NEW COMPANIES 


Dan Cu Chemical Co., Oklahoma 
City, Okla., to engage in chemical 
engineering and design for the 
petroleum industry and to act as 
analytical, consulting and manu- 
facturing chemists. 


Brea Chemicals, Inc., a subsidiary of 
Union Oil of California, to handle 
all development, manufacturing and 
sales of chemicals from petroleum. 
The company will be headed by 


Homer Reed. Temporary executive 
headquarters will be at Union’s re- 
search center in Brea, Calif., and 
the sales office will be in Los An- 
geles. 


Metco Corp., Dayton, Ohio, to 


develop and manufacture test equip- 
ment and related products. 


Chiksan of Canada Ltd. to manufac- 


ture the products of the parent com- 
pany, Chiksan Co., Brea, Calif., in 
Canada. A plant site has been 
bought in Brantford, Ont. 


Hunter Associates Laboratory, Falls 


Church, Va., a testing and consult- 
ing group to be devoted exclusively 
to appearance and related optical 
properties of materials. 


Vulcan Steel Container Co., Birm- 


ingham, Ala., to manufacture steel 
pails and steel shipping containers 
for paint, chemical, food and petro- 
leum products. Hi-bake linings 
which meet the requirements of a 
wide diversity of food and chemical 
products will be produced. 


Hubbellite Corp., Pittsburgh, Pa., to 


exclusively handle sales of Hubbel- 
lite, and inorganic copper-bearing 
floor surfacing cement made by the 
H. H. Robertson Co. 


Hooker Chemicals Ltd., a Hooker 


Electrochemical Co. subsidiary, to 
manufacture chlorine and caustic 
soda for use in the pulp and paper 
mills of British Columbia. The 
company has just acquired a plant 
site in North Vancouver. 


5. Schwartz & Associates, consulting 


engineers, New York, to specialize 
in the field of sulphur processing 
and recovery. 


NEW LINES 


Lee Rubber & Tire Corp.’s Republic 


Rubber Division—High-pressure in- 
dustrial rubber hose called Republic 
Wiretex. 


Narmco Resins and Coatings Co., 


Costa Mesa, Calif.—Metal-plastic 
adhesive for bonding Styrofoam to 
metal or other surfaces, through a 
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REYNOLDS METALS COMPANY 
ANNOUNCES THE 


FIRST COMPLETELY 
ORGANIC-FREE 
ALUMINUM TRIHYDRATE | 


This recently developed, sparkling white, premi- 
um grade of Aluminum Trihydrate will be offered 
in commercial quantities starting in February. 
Operation of new plant facilities for the produc- 
tion of this organic-free product is scheduled for 
January, 1953. 

Reynolds scores another first in supplying the 
Chemical Industry with this brand-new product. 
Orangic-free Aluminum Trihydrate is naturally 
snow-white in color...purer than any other 
similar product now available. This new hydrate 
does not require treatment with oxidizing agents 
to render it acceptable for production of pure 
white end products. 


NOTE: For further information call the Reynolds office 
listed under ‘‘Aluminum"’ in your classified tele- 
phone directory or write Reynolds Metals Company, 
2567 South Third Street, Louisville 1, Kentucky. 


Be sure to see “Mister Peepers’’ every Sunday night, 7:30 EST, NBC-TV; 
hear ‘Fibber McGee and Molly’' every Tuesday night, 9:30 EST & PST, NBC. 


Sq) REYNOLDS CHEMICALS 


FROM THE PRODUCERS OF REYNOLDS ALUMINUM™ 





TTL 
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Mopern TIME AND 


COST SAVERS BUILT BY... 


FASTER PILING IN WAREHOUSES 
with the HANDIPILER 


For loading, unloading, stacking and 
elevating sacks, boxes, cases, and car- 
tons. Adjustable boom reaches to rear ° 
of storage piles or far into cars, trucks, 
trailers. Reversible apron — conveys 
commodities up or down. Piles to 17 
ft. — handles packages up to 100 Ibs. 
Saves lifting — carrying — cuts han- 
dling time in half. Write for HANDI- 
PILER Bulletin—address Dept.CM-13. 


STANDARD CONVEYOR COMPANY 
General Offices: North $t. Paul, Minn. 
Sales and Service in Principal Cities. 


AS: 





AVITY & POWER 
CONVEYORS 


FASTER HANDLING IN SHIPPING 
ROOMS ...With the HANDIBELT 


Conveys bags, cartons, boxes horizon- 
tally or at any decline and incline 
angle within its range. Easily wheeled 
about by one man—easy to adjust and 
use — fits in crowded aisles, cars and 
freight elevators. Handles packages up 
to 135 Ibs. TWO SIZES: No. 11 
Handibelt, 11 ft. long, piles to 7 ft. 
6 in.; No. 16, 15 ft. 9 in. long piles 
to 10 ft. 6 in. Write for HANDIBELT 





Bulletin — address Dept. CM-13 


Send for Standard Bulletin 
No. 63-B describing gravity 
& power conveyor units, 


Address Dept. CM-13, 








Ocean-fresh Air Goes to the Fishery 


wee MULTI-WASH 


A Boston Fishery now enjoys fresh, 
washed air while processing fish. In the 
preparation of fish meal the Multi-Wash 
Collector System carries off obnoxious 
edors and dust from the dryer to improve 
working conditions and eliminate neigh- 
borhood nuisance. 

This is just one of the many unusual 
Multi-Wash applications. Wherever dust, 
fumes and odors may be creating a 
nuisance and hampering best productive 


performance, a Multi-Wash system can 
provide stimulating, new conditions that 


promote more production—more profit. 
Call your local Schneible representative 
or write direct for complete information. 
CLAUDE B. SCHNEIBLE COMPANY 
P.O. Bex 81, North End Station 
Detroit 2, Michigan 


SCHNEIBLE 


PRODUCTS: 
Multi-Wash Collectors * Uni-Flo Standard Hoods 
© Uni-Flo Compensating Hoods « Uni-Flo Frac- 
tionating Hoods * Water Curtain Cupola Collectors 
. Piecotc oi. . Wel. itrap « Dust Sep ry . 
© Settling and Dewatering 
Centrifugal Slurry Pumps 





Entrainment Seperctors 
Tenks « “Weer Proof” 


| InpusrriaL Notes, cont. . . 


| licensing arrangement with North- 
rop Aircraft. 


United Saran Corp. Ltd., Rehovoth, 
Israel—Saran, a plastic developed by 
Dow. A license to manufacture 
was granted through Dow Chemical 
International Ltd. 


Matheson Co., East Rutherford, N. J. 
—A line of reagent inorganic and 
organic chemicals formerly manu- 
factured by Coleman & Bell Co. 
of Norwood, Ohio, which Matheson 
has recently acquired. 





_ U. S. Industrial Chemicals Co.—Me- 

| tallic sodium which it will sell for 
its parent company, National Dis- 
tillers Products Corp. 


| Libbey-Owens-Ford Glass Co., Toledo 
—A complete line of reinforced fiber 
glass plastic panels through the ac- 
quisition of the Corrulux Corp., 
Houston. 


NEW SERVICES 


British Columbia Research Council 
will provide scientific assistance on 
technical problems for industry via 
a new division of technical services 
which is the result of a combina- 
tion of the technical information 
service of the National Research 
Council with that operated by the 
British Columbia Council. 





NEW REPRESENTATIVES 


| Lewis-Shepard Products Inc., Water- 
town, Mass., has appointed Mus- 
sens Canada Ltd. to represent its 
line of materials handling power 
trucks in Montreal, Que. 


Clark Equipment Co. has appointed 
Hull Equipment Co. of Union, 
N. J., to handle its fork-lift trucks 
in the northern part of the state. 
Towne Industrial Equipment Co., 
Dallas, has been made Clark’s 
authorized dealer in 129 Texas 
counties. 


Norda Essential Oil & Chemical Co., 
New York, has appointed the A. W. 
Horton Co. as its representative in 
Mexico and the Philippines. 


Parker Appliance Co., Cleveland, has 
appointed Nielsen Hydraulic Equip- 
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ment, Inc.; New York, as an author- | 
ized distributor for its industrial | 
tube fittings and tube working 


tools. 


Process Industries Engineers, Inc., 


manufacturing and construction | 
engineers of Pittsburgh, Pa., has | 


appointed Bullock-Smith Associ- 
ates, New York, as sales representa- 
tives in greater New York, northern 
New Jersey and Connecticut. 


Reynolds Metals Co., Louisville, Ky., | 


has appointed Barth Smelting 
Corp., Newark, N. J., as distribu- 
tor of aluminum pig and alloy ingot 
products. 


United Chromium, Inc., New York, 
has made S. A. Williams Co., Balti- 
more, a distributor of its Ucilon 
protective coatings in the Baltimore, 
Washington, Norfolk and _ Rich- 
mond areas. 


Warren Steam Pump Co., Warren, 
Mass., manufacturers of a complete 
line of centrifugal, reciprocating 
and rotary pumps, has appointed 
J. F. Murray Co., Baltimore, as its 


representative on industrial sales for | 


the Baltimore area. 


U. S. Rubber Co. has appointed Wil- | 
liam E. Kingswell, Inc., Washing- | 
ton, D. C., as distributor of its | 


radiant heat panels in Washington, 
D. C., northern Virginia and 
southern Maryland. 


Baker-Raulang Co., Cleveland, has ap- 
pointed Industry Services, Inc., 
New Orleans, as distributor for its 
industrial trucks in Delta states. 


American Well Works, Aurora, IIl., 
engineers and manufacturers of 
pumps and sewage, industrial waste 
and water treatment equipment, has 
appointed A. Y. McDonald Mfg. 
Co., Minneapolis, as its representa- 
tives for Minnesota and F.. S$. Crook 
Co., St. Louis, Mo., to handle 
eastern Missouri and_ southern 
Illinois. 


Reliance Electric & Engineering Co., | 
Cleveland, has appointed Smithco | 
Engineering, Tulsa, as its sales | 


representatives in Oklahoma. 


American Machine and Metals’ De- 
Bothezat Fans Div., East Moline, 
Ill., has appointed Air, Dust and 
Fume Control Co., New York, as 
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‘S 


WESTERN 
SUPPLY CO. 


Shelved 


heat transfer problems spell future trouble! 


ee said, “Let it go... we've 
got to get started on this, we 
can come back /ater to the heat 
exchangers.” But bad luck beat 
them to it... be came back to 
the heat exchangers first! The 
product of that delay was a costly 
tie-up of men and equipment. 
Shut-downs were necessary while heat transfer units were 
repaired and replaced. How much easéer it would have 
been to have called on the experienced engineering staff 
of the Western Supply Company . . . turned the heat 
transfer problem over to them . . . and THEN gone on 
to the other major process consideration. Western serves 
the Chemical Process Industries as heat exchanger special- 
ists with the very best of men ... machinery . . . and 
materials. Remember that shelved heat transfer problems 
spell future trouble . . . call on Western Supply Company 
and eliminate the possibility of that trouble NOW! 


Also At WESTERN 


CHAPMAN Valves 


s aietanalallal 
\ CRANE Valves 
Mimipatiil te TAYLOR Fittings 
s anufacte' le 
WESTERN SUPPLY COMPANY and Flanges 


NORDSTROM Valves 


?.0. BOX 1688 TULSA, OKLAHOMA 


"4 














For ball segregation... 
STILL TOPS!! 
THE HARDINGE CONICAL MILL 


The principle of the Conical 
Mill is sound. The mill 
shape is in the form of a 
truss, making for strength 
without excess weight. Ex- 
tra weight means extra 
power and operation costs. 





Balls, and material, are seg- 
regated by size, becoming 
progressively smaller toward 
the discharge end. Thus 
grinding energy is roughly 
proportional to size of ma- 
terial ground. 





Write for Bulletin 17-B-11 for dry 
grinding; AH-389-11 for wet grind- 
ing. 


MAR DIN GE 


co M PACH. Y Pac Oe PORATED 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


_ NEW YORK 17 © SAN FRANCISCO 11 @ CHICAGO 6 @ HIBBING, MINN. @ TORONTO 1 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. ~ 200 Bay St. 
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INDUSTRIAL NoTEs, cont. . . 


its representative in greater New 
York and northern New Jersey. 


C, O. Jelliff Mfg. Corp., Southport, 
Conn., has appointed J. J. Glenn 
& Co., Chicago, as its representa- 
tive covering electrical resistance 
wire in the entire state of Illinois 
with the exception of Rock Island 
County. 


NEW FACILITIES 


Eastman Kodak Co., Rochester, N. Y. 
—New installation, a section of 
which is shown above, for produc- 
tion of mono-methyl-para-amino- 
phenol sulphate, a developing agent. 
Some minor changes have been 
made in chemical processing tech- 
niques and production capacity has 
been increased. 


Majac Engineering Co., manufacturer 
of a jet pulverizer,—New offices in 
Blawnox, Pa. 


Beckman Instruments, Inc., South 
Pasadena, Calif.—A new building in 
Mountainside, N. J., to serve as its 
eastern sales and service offices and 
as an eastern manufacturing facility 
for its subsidiary, Helipot Corp. 


Applied Research Laboratories, Glen- 
dale, Calif—A branch factory at 
Lausanne, Switzerland, to supply 
spectrochemical equipment to Eu- 
ropean manufacturers, 


Worthington Corp., Harrison, N. J.— 
A new division for sales, engineer- 
ing and production of its Multi-V- 
Drives and all Speed Drives. Called 
the mechanical power transmission 
division, its headquarters will be in 
Oil City, Pa. 


Commercial Solvents Corp., New 
York—An enlarged traffic depart- 
ment with headquarters in the New 
York office. The company’s marine 
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(ELECTRONIC WEIGHT CONTROL) 


Remote, Instantaneous, 
Dial-Control Formula 
Changing and 
Ingredient Selection 


For PRoporrTioninG Applications 


Richardson E-50 Auto- 

matic Bulk Scale set up for: ~* 

ke ge with the Select-O- 

Weigh. Discharge from E-50 would 
be ft rough uaa to next operation fF 
on floor below. 


Control panel for Select-O-Weigh hand- 
ling constantly varying amounts of a 
single material. Waighf desired is set on 
control dial, and compensation on smaller 
vernier knob below it. Multiple control 
dials for multiple ingredients.. 


The Richardson Scale Company, Cliften, N. J will be glad 
to supply information on: ‘ 


Feeder-Weigher Systems © Automatic Bulk Weighing Hopper Scales 
Automatic Bagging Scales ©, Bag Sewing Conveyors ¢ | Packers 
Process Control Panels and Select-O-Weigh 


Please write direct to our Clifton office, or to the nearest 
of our branch offices, located in Atlanta, Boston, Detroit, 
Minneapolis, Cincinnati, Wichita, Montreal, Omaha, New 
York, Pittsburgh, San Francisco, Toronto, Buffalo, Chicago, 
Philadelphia, Houston. 


® 
Write for Select-O-Weigh Bulletin #0351. 


@ 8300 MATERIALS HANDLING BY WEIGHT SINCE 1902 
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DUCT - WORK .. 


LIGHT, easy to erect 


STRONG, needs less support 
RESISTANT to many corrosive fumes 


ECONOMICAL, made in stock units | 


VERSATILE, may be custom-molded | 


AVA'LABLE, from new larger plant 


ACCEPTED by the chemical industry | 


PROVED in actual service 


Check up on PLA-TANK for new 
duct jobs now on your drawing- 
boards -- or for replacements of 
existing systems. 


Write for free data sheet file. 





InpusTRIAL Notes, cont. . . 


division will now be operated as a 
unit of the traffic department. 


Monsanto Chemical Co., St. Louis—A 
new headquarters office building in 
St. Louis County to be completed 
within two years. It is part of an 
over-all plan to accommodate Mon- 
santo’s needs for many years. No 
manufacturing operations will be 
conducted at the county site. 


John Powell & Co., New York—A 





plant in Atlanta, Ga., to make 
DDT, toxaphene and _ benzene 
hexachloride. The plant makes 
Powell the only firm in the South- 
east specializing in basic insecticide 
materials for the independent manu- 
facturer. 


British American Oil Co. Ltd., To- 
ronto—A multi-million dollar refin- 
ery in Moore Jaw, Sask. which in- 
corporates the province's first fluid 
catalytic cracking unit. It will proc- 
ess about 15,000 bbl. of crude oil 
daily. 


General Electric Co.—A $1.69 million 
service shop and warehouse in Phil- 
adelphia set up to handle all major 
transportation, utility and industrial 
apparatus. 


Chase Bag Co., Chicago—A sales office 
in Richmond, Va., headed by J. A. 
White. 


Gee-Bee Chemical Co., Los Angeles— 


A plant in Downey, Calif., to make 
products for servicing and solving 
the chemical cleaning problems of 
the aircraft industry. 


| Continental Can Co. New York—A 





plant in Omaha, Neb., to start pro- 
duction of metal containers during 
1953. 


St. Regis Paper Co.—A plant for its 


engineering and machine division to 
be readv for occupancy by the mid- 
dle of next year. 


Babcock & Wilcox Co.’s ‘tubular prod- 
ucts division—A district sales office 
in Syracuse headed by J. Y. Mc- 
Candless. 


| Standard Oil Co. of Texas—A $10 mil- 


lion refinery expansion just com- 
pleted at the company’s plant at 
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E] Paso. The new additions in- 
clude a synthetic crude unit and a 


eemnereramas YOUR DIFFICULT SEPARATIONS 


Allied Chemical & Dye Corp.’s nitro- ge S re) | V eE fe | 
gen division—A $1 million expan- 

sion of its research and engineering 

facilities at Hopewell, Va. Com- CLASSIFICATION 

pletion is expected toward the end 

of 1953. Small particles Oversize particles sep- 

ed inthe overflow w arated into the underflow. 

Monsanto Chemical Co.’s plastic divi- | 

vision~A Cincinnati sales office 


which brings to six the total num- 
ber of divisional sales offices the 
company operates this side of the SOLUBLE RECOVERY 


Rocky Mountains. 
Mother liquor se; Rejected solids stripped 
Graver Tank & Mfg. Co., East Chi- fron 1s with n of valuable solubles by 
cago, Ind.—A Pittsburgh district r dilut Merco's counterflow wash. 
sales office with Robert E. Dunham . 


as resident sales engineer. 
Wilson Organic Chemical, Inc., Sayre- homens ininick! WASHING 


ville, N. J.—Expanded capacity to 

be completed early in 1953 for its Suspended solids Rejected liquor carrying 

soil conditioner, Poly-ack. entratéd and washed fret the solubles from the origi- 
f co nating bl nal feed. 

British American Oil Co. Ltd., To- 
ronto—A $8 million addition to be 
built at the company’s refinery at 
Clarkson, Ont. 


Swedlow Plastics Co.—A new plant, its 
third, in Los Angeles to manufac- 
ture low and intermediate pressure 
laminates and to fabricate sheet 
plastics. 


Black, Sivalls & Bryson, Inc., Kansas 
City, Mo.—A $2 million expansion 


ot fs. plant: fos making equipences The Merco Centrifugal Separator is a fast eco- 


for the chemical, petrochemical, nomical means to achieve separations that are tedious 
power, agricultural and air condi- or impossible by other methods. Here are typical exam- 
tioning industries. ples: classifications at particle sizes as small as 1 
micron; soluble recoveries as high as 99.9% in one 
Reynolds Metals Co., Richmond, Va. stage (with immiscible wash); and concentration of 
—An aluminum reduction plant at solids to as high as 65% dry substance. Fully continuous 
Arkadelphia, Ark., to be completed operation and high efficiency in these and other sep- 
in July 1953. It will have a yearly arations result from Merco's unique Return Flow, 
capacity of 110 million pounds. 
Feasibility and economics of the 
Pittsburgh Coke & Chemical Co.—A Merco for your particular separa- 
plasticizer plant just opened at tion problem can be determined 
Neville Island, Pa., which will boost by laboratory tests and pilot plant 
the company’s plasticizer produc- evaluations. Inquiries receive 
tion to more than a million pounds Prompt attention. 
a month. 
Write today for bulletin C-27 and enoeniins data, 
Rezolin, Inc.—Greatly expanded De- 


troit facilities to meet the needs of M E R ¢ 0 CENTRIFUGAL 


the automobile industry for plastic 
dies for stamping truck cowl panels. 
Complete stocks, on-the-spot engi- | 
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KOPPERS 
MAL bh 48-15, 744, [3 


DVB, 40-50 DVB, 20-259 


IVINYLBENZENE is a reactive vinyl monomer which is used 

in the production of super processing GR-S chemical rub- 

, for the modification of styrene polymers and styrene 
copolymers, for incorporation into styrenated drying oils, for 
the production of cross-linked bead polymers useful in the pro- 
duction of ion-exchange resins, and for casting resins and poly- 
ester laminating resins. 
DVB, 40-50%, is composed of the isomers of divinylbenzene and 
ethylvinylbenzene and some diethylbenzene. This grade is par- 
ticularly useful for applications which require a high proportion 
of reactive components. 


DVB, 20-25% is composed of the isomers of divinylbenzene and 
ethylvinylbenzene together with some styrene monomer, diethyl- 
benzenes, toluene, benzene and ethylbenzene. This grade is useful 
in the production of super processing GR-S chemical rubbers, 
styrenated drying oils and other products in which limited 
amounts of non-polymerizable compounds are not objectionable. 


For further information on the properties, uses 
and reactions of Divinylbenzene write: 


KOPPERS COMPANY, INC. 
KOPPERS Chemical Division —CE-13 Pittsburgh 19, Pa. 





Inpustriat Notes, cont. . . 


neering and consultation service will 
be available at the new location. 


Humble Oil & Refining Co.—A unique 
solvent deasphalting plant at its 
Baytown, Tex., refinery which will 
have twice the capacity of any here- 
tofore designed. Construction will 
begin early in 1953. The completed 
plant will charge 28,000 bbl. a day 
of vacuum reduced crude. 


U. S. Rubber Co.’s Naugatuck Chem- 
ical Div.—Doubled production ca- 
pacity at its Marvinol vinyl resin 
plant in Painesville, Ohio. The cx- 
pansion program which is expected 
to be completed by June, 1953, will 
lift production to over 50 million 
pounds annually. 


Monsanto Chemical Co., St. Louis—A 
phenol plant in Avon, Calif. Opera- 
tion of the plant using a process re- 
cently developed by the company is 
expected by early 1954. 





Mastic Tile Corp. of America—A 
$500,000 production line for its 
Long Beach, Calif., plant which will 
increase output by over 90,000,000 
sq. ft. a year. 


National Chlorophyll & Chemical Co. 
—A $1 million chlorophyll extrac- 
tion plant at Lamar, Col., with an 
annual capacity of over 100,000 Ib. 
Ground has been broken for the 
plant, expected to be the largest of 
its type in the world. 


Vitro Chemical Co.—Doubled capacity 
of its uranium ore reduction mill 
south of Salt Lake City. When the 
addition is completed daily produc- 
tion will come to about 350 tons. 


Hewitt-Robins Inc.—A $1 million ad- 
dition to its conveyor belt plant in 
Buffalo, N. Y. The new facilities 
will increase the company’s capacity 
for the belts by 41 percent. 


Union Carbide & Carbon Corp.—Dou- 
bled capacity of its U. S. Vanadium 
Corp. division’s uranium refining 
mill at Uravan, Col. Expansion of 
the mill involved construction of a 
| number of thickening and solution 

tanks with 40,000 gal. capacity, new 
| toasters, additional filtering equip- 
| ment and enlargement of the sam- 
| pling plant. —End 
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AND QUALITY IS A TRADITION WITH 
THE SPERRY FILTER PRESS! 


Sperry has pioneered and developed the Filter 
press that today ranks as America’s most widely 
used filter. This definite acceptance of Sperry en- 
gineering reflects the tradition of quality that for 
over a half century has set the standard for all 
Sperry equipment . .. as exemplified in these 
advantages of the Sperry Filter Press: 


Greater Flexibility: Handles any kind of filter- 
able mixture . . . requires less floor space . . . op- 
erates on low, medium or high pressure .. . can 
handle hot liquids without vaporizing . . . Uses 
filter paper or pulp, wire, wool, asbestos, glass, 
vinyon and other kinds of simple filter cloths. 


Greater Performance: Produces maximum clar- 
ity ... makes the driest cakes . . . can separate 
emulsions . . . delivers filtrate to higher level than 
filter .. . leak proof construction ... can deliver 
cake in slab form ... thoroughly washes the cake. 


Greater Economy: Low first cost ... low upkeep 
... low installation cost ... low depreciation . . . 
long life. 


For specific data regarding your own filtration 
problem, consult Sperry. Send samples of your 
material for test run. 





SPERRY FILTER BASES 
All types . . . oll sizes. Plain or punched to 
your specifications. Besides cotton and paper, 
pases are furnished in wool, synthetics, gloss 
ond woven metals. 











D. R. SPERRY & COMPANY 


BATAVIA, ILLINOIS 
Filtration Engineers for over 60 years 


Eastern Sales Representotive: H. E. Jacoby, 4.E. 
205 E. 42nd St., New York 17, N. ¥.; Phone MUrray Hill 4-358) 


Western Sales Representative: 8. M. Piihashy 
833 Merchants Exchange Bidg., San Francisco 4, Calif, 
Phone DO 27-0375 


= Be 
r x ° 


FILTER PRESSES 
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or Today’s 
Tough Service Demands 


Freda 








Vogt steam generating units are designed to 
give maximum rating in a minimum of space 
with high efficiency and low maintenance ex- 
pense. Bent tube types and straight tube, 
forged steel sectional header types to burn 
solid, liquid or gaseous fuels, as desired, meet 
every power, heating or process requirement. 








PROCESS EQUIPMENT FOR 
EVERY SERVICE 

Stills, towers, oil chilling machines, filter presses, 
heat exchangers, etc. are constructed to all 
Codes. They meet ail demands for operating 
security and trouble-free performance and help 
to lower costs in important process industries 
around the world, 





SPECIAL MATERIALS FIGHT 
AND PRODUCT CONTAMINATION 

Our modern shops produce a wide ~~ of 
equipment made from special metals and alloys 
to combat corrosion, and product contemination 
er discoloration. Fabrication procedures em- 
ployed insure that corrosion resistant properties 
of welds will match that of the materials from 
which units ere constructed, 





MORE TONNAGE AT LESS COST 

Over 60 years of manufacturing experience, 
se and research stand behind Vo 

igerating and ice making machinery. Ab- 
sorption Systems, Compression Systems, and the 
Automatic Tube-Ilce Machine in a wide range of 
capacities serve in leading petroleum refineries, 
chemical plants, ice and cold storage fe ., 
dairies, packing plants, etc., et home and abroad. 





DROP FORGED FOR EXTRA 
AND LONG-TIME SERVICE 

Vogt valves, fittings and flanges, for top per- 
formance in oil, water, air, gas, and ammonia 
services, at high or low pressures and tempera- 
tures, are available drop forged entirely from 
carbon steel or stainless steel. Valves can be 
furnished in a combination of materials by 
using stainless steel for parts affected by service 
temperature or corrosion, and less expensive 
alloys or carbon steel for other parts. 





{ 


“HENRY VOGT MACHINE Co. 
LOUISVILLE 10, KENTUCKY | 
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...and one of the tougher 
problems that has been 
solved successfully by the 
Sharples Super Centrifuge. 


We mention the centrifugal clarification 

of molten chicle not only because of the highly 
viscous nature of chicle, and the cleanliness 
with which it must be processed—but for quite 
another reason: 


A series of test runs made on a standard 

Sharples Super Centrifuge determined the design 

features necessary to handle this material that 
Courtesy of American Chicle Company is difficult to transfer even through pipe lines. 

A new rotating element was engineered; 

new methods of introducing the chicle into this 

element were developed; radical changes in 

discharge covers were required; the frame was 

steam jacketed and special power 

requirements were detailed. 


Solving the chicle problem represents the kind 
of centrifugal engineering for which the 
Sharples Corporation is well known and on 
which you can depend. 


Added to the seven basic types of Sharples 
Centrifuges is the engineering ability and long 
experience of an organization skilled in the most 
effective application of one of these centrifuge 
types to your specific need. 


SHARPLES 


THE SHARPLES CORPORATION «¢ 2300 WESTMORELAND STREET, PHILADELPHIA 40, PENNA. 


NEW YORK © PITTSBURGH ¢ CLEVELAND © DETROIT *® CHICAGO © NEW ORLEANS © SEATTLE ® LOS ANGELES ® SAN FRANCISCO * HOUSTON 


Associated Companies and Representatives throughout the World 
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Duoles bwlvach and Digest Edited by A. J. O’Brien, Jr. 





Who We Are 


“The truth is that there 
are almost as many defini- 
tions of chemical industries 
as there are statisticians and 
chemical economists.” 


Where Are We Going? 


“Chemistry is a creative 
science, and the first chap- 
ter of its Book of Genesis 
is yet to be written.” 
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Short Report on the Industry 


SIDNEY D. KIRKPATRICK 


Because the layman comes in con- 
tact with so few chemical products as 
such, he has little idea what the chemi- 
cal industries are. But confusion is not 
confined solely to the ranks of the lay- 
man. Even the most erudite often 
find it difficult to give a precise defini- 
tion of the industries in which we earn 
our livelihood. The truth is that there 
are almost as many definitions of 
chemical industries as there are statisti- 
cians and chemical economists. 


Who We Are 


First off, let’s face the fact that we 
are concerned with three distinctly dif- 
ferent classifications or grouping of in- 
dustries. It is important that we all 
understand these differences and are 
reasonably careful in our use of the 
corresponding terms. 

1. Chemical Industries. (Some- 
times referred to as “Chemical Manu- 





S. D. Kirxpatrick, who is the edi- 
torial director of Chemical Engineer- 
ing, spoke at the recent Engineering 
Centennial Convocation in Chicago 
on the status of the chemical indus- 
tries today. This QED feature is a di- 
gest of his paper. 
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facturing Industries.”) This is the 
group we commonly call “Chemicals.” 
It is made up of the U.S. Census 
classifications that include the manu- 
facturers of general inorganic com- 
pounds such as mineral acids, alkalis, 
and salts; the general organic com- 
pounds, such as coal-tar products, dyes, 
synthetic organic chemicals, resins 
and plastics; compressed and liquefied 
gases, insecticides, fungicides, and 
agricultural chemicals, etc. 

“Chemicals” is an industry, or 
rather group of industries, with prod- 
ucts valued in the last (1947) U.S. 
Census at $3,855,000,000. (Recently 
we estimated that their output in 
1951 had reached $5.2 billion.) This 
is the industry the public—including 
Wall Street—is most likely to call 
“Chemical.” It is composed of such 
companies as Du Pont, Carbide, Al- 
lied Chemical & Dye, Dow, Monsanto, 
Hercules, Hooker, Mathieson, Dia- 
mond Alkali, and Penn Salt. 

And, of course, it includes the 
chemical divisions of companies whose 
principal business is not chemicals, 
such as Eastman Kodak, General Elec- 
tric, Shell Oil, B. F. Goodrich, U.S. 
Steel. In all, I estimate that there 


are perhaps 175 companies with sales 
over $2-million per year that do 98 
percent of the business in the “Chem- 
ical Industries.” 

2. Chemicals and Allied Products. 
This is the U.S. Census of Manufac- 
tures, Group 28. This classification 
dates back to the pioneering work of 
Charles E. Munroe, the great chemi- 
cal economist who was responsible for 
reorganizing the 1901 census. It is 
therefore of historic importance and 
is often used, not too intelligently, I’m 
afraid, by the classical economists and 
the non-chemical statisticians. 

It includes in addition to “Chemi- 
cals” (as defined above) such impor- 
tant industries as drugs and medicines, 
explosives, fertilizers, paints, pigments 
and varnishes, perfumery and cos- 
metics, rayon and allied fibres, salt 
and soap. Yet~and this is its princi- 
pal fault—it fails to include as “allied 
industries” such basic fields as petro- 
leum refining, rubber products, glass 
and ceramics, pulp and paper, and 
leather—to mention only a few. 

From time to time the Census has 
added new products to Group 28, but 
in my opinion the classification is be- 
coming of less and less value as a 
measure of chemicals industries. For 
our purpose today I think we can dis- 
regard it. Certainly, if we do use 
Group 28 and the term “Chemical 
and Allied Products” we must recog- 
nize its shortcomings. The 1947 
Census reports a total of $12 billion 
as the value of shipments of “Chem- 
icals and Allied Products.” 

3. Chemical Process Industries. 
(Sometimes shortened to “Process In- 
dustries.”) This is the more modern 
and comprehensive classification of 
the industries that process chemical 
raw materials by chemical engineering 
operations and equipment. This group 
embraces all of the industries noted 
above under (1) “Chemicals” and (2) 
“Chemical and Allied Products.” But 
in addition it includes petroleum re- 
fining, rubber, pulp and paper, oils, 
fats and soaps, lime and cement, glass 
and ceramics, etc. 

The Chemical Process Industries 
had an output valued in the 1947 
census at $35,937,222. Projecting 
those figures through 1951, we come 
to a total of $53 billion, approxi- 
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If you’ve never used this — 


maybe you should 


it’s UNIFLEX... 


The new Helically-corrugated Seamless Flexible Tube 


If yu have a process or application involving flexible metal hose, it 
will pay you to know a few facts about Uniruex. For this entirely 
new, seamless flexible tubing is just coming into its own—in appli- 
cations too critical for ordinary concentric tubing. 


Consider... 


1. We make Unir.ex from seamless, 
special bronze alloy tube—tough, cor- 
rosion-resistant, leak-proof. 


2. Helical corrugations give UnirLex 
greater flexibility and longer life. Our 
unique method of manufacture elimi- 
nates embrittlement resulting from 
excessive work-hardening. 


3. For leakless service, UNiFLEex fit- 
tings have metal-to-metal seat. Seal 
is produced through spring washer 
effect of hose on fitting body. 


4. Unlike conventional split-ring col- 
lars used on concentric tubing, the 
one-piece UntrLex collar hugs 4 or 5 
convolutions. This means far less wear 
—and much greater strength in the 
connection. 





5. UnirLex is encased in high- 
tensile bronze wire braid attached 
to specially designed couplings. 
Hose is solleved of damaging 
strains; sheath prevents elonga- 
tion, gives extra safety, withstands 
abrasion. 


6. Uniriex helical construction 
distributes flexing between inner 
and outer surfaces of convolutions 
—eliminates strain usually limited 
to one groove. Result: Greater 
safety and longer life. 


7. Untr.ex fittings are shorter and 
more compact than most others. 
This permits the use of more hose 
length and less fitting length— 
gives far greater maneuverability, 
makes it easier to get in and out 
of tight places. 


UNIFLExX is supplied in measured lengths, properly fitted and ready for 
use. You can buy it in sizes from 4” to 6” ID. It has already proved 
itself in such applications as hydraulic lines, oil burners, refrigeration 
machinery, air conditioning equipment, pumps, compressors, diesel 
engines and machine tools. Our Designers and 
Engineers have a thorough knowledge of its behav- 
ior under exacting conditions. If you'd like to 
know what UnirLex can do for you write us about 
your problem. We'll be glad to help you—with- 


out obligation. 


Send for your free copy of our new UNIFLEX Catalog. It contains full 
th technical data, sizes, fittings, suggestions for use, and information about 
new UNIFLEX Quick-soldered Couplings.. 


Note the Helically-corrugated, seamless wall structure 
of UNIFLEX. 


UNIFLEX vibration eliminator used between circulating 
coils and compressor of a General Electric air con- 
ditioning unit. Motor-compressor unit is spring-mounted, 
requires a flexible connection. 


Let Our Family of Products Help Yours 


v Check products you are interested in 


73 


7 Setmcess wera nose (_) PRECISION BELLOWS 


[] 16NITION HARNESS 


ar 


[| JGNITION SHIELDING 


information about the products 
checked at the left 


NAME ___ 








TITLE __. 
FIRM. 





ADDRESS. 





city. ZONE__STATE 
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PURIFIES PRODUCT! 
PROTECTS MACHINERY! 


Permanent Spout Magnet 


The only permanent spout magnet 
that cleans itself automatically ! * 


STEARNS Permanent 
Spout Magnet purify- 
ing granular material 
ahead of pulverizer. 


Eliminate all tramp iron from your product the low cost, dependable way — install a 

STEARNS Permanent Magnet with Automatic Tramp Iron Discharge.* No more time lost in 
hand cleaning; just push the handle and the tramp iron drops right off the magnet. 

Best of all, STEARNS Permanent Spout Magnets save you thousands of dollars by protect- 
ing expensive machinery and keeping your product pure — and yet cost nothing to operate! 
That's exactly the story of the installation pictured above; the sugar is kept pure and the 
pulverizer is protected without any operating or maintenance expense. 

Keep your production costs down with STEARNS Permanent Spout Magnets — no more 
tramp iron means fewer repair bills on processing equipment, fewer shutdowns and higher 
production. 

Simple to install, STEARNS Permanent Magnets may be used in metal er wood spouts or 
chutes, They work equally well with wet or dry materials. 


Picking tramp iron off a magnet 
by hand is a tedious, time con- 
suming job. Save time and money 
by installing o STEARNS Perma- 
nent Magnet with Automatic 
Tramp Iren Discharge.* 


pe 


TRAMP “on 5 ® 
DISCHARGE 


Write for complete information. on permanent 
and electro magnetic spouts, drums and pulleys. 


* Patent No. 2461008 











MILWAUKEE 46, WISC. | 
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OED, cont. . . 


mately a fifth of all manufacturing in- 
dustries in the United States, yet ac- 
counting for more than 40 percent of 
all capital expenditures for new plants 
and equipment. 

Before we leave the Chemical Proc- 
ess Industries I want to show you our 
estimates for 1951 output. They are 
based on the McGraw-Hill Census of 
Manufacturing Plants completed in 
1950. Later figures were estimated by 
our Department of Economics in co- 
operation with the market editors of 
Chemical Engineering and Chemical 
Week, The shipment value of “Chem- 
icals” has increased from $3.855 mil- 
lion to $5.196 million. While the 
Chemical Process ‘Industries as a 
whole has risen from $35,937 mil- 
lion to $53,000 million. Comparable 
gains are shown for costs of materials, 
fuel and energy, etc. 

Size of Plants—The McGraw-Hill 
Census counted plants with over 20 
employees. There were 8,302 of these 
in the CPI employing 2,066,843 peo- 
ple. But it is significant, I think, that 
1,965,293 (or 96 percent) of these 
people worked in 5,478 or 66 per- 
cent of the plants, all of which had 
more than 50 employees, and that 
1,815,841 (or about 88 percent) of 
these people worked in only 3,555 
plants (43 percent of the total)—those 
with over 100 employees. In other 
words, most production is in ‘the 
larger plants. 

Plant Locations—The East North 


Central States (Ohio, Illinois, Michi- 


gan, Indiana and Wisconsin) have 
22.63 percent of the plants and 27.25 
percent of the employees. The Middle 
Atlantic (New York, New Jersey and 
Pennsylvania) are second with 26.91 
percent of the plants, and 26.91 per- 
cent of the employees. South Atlantic 
had 10.62 percent of the workers, New 
England 9.60, West South Central 
6.98, East South Central 6.46, and 
the three Pacific States, 6.43. 


Where We Are Going 


We are proud, I think, that “Chem- 
icals’” are in top place among the 
so-called growth industries today. A 
study made by the Stanford Research 
Institute shows that during the past 
25 years the chemical industry has 
had an average growth of 9 percent 
per year, compared with 3 percent per 
year for all other industries. 

Only two other divisions or subdi- 
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visions of other industries have had - 
greater growth rates since 1929—air ' of any stock you want to 


transportation up 30.3 percent per 
year, and aluminum 9.2 _ percent. Pp LU j VE Ri rd bee 
Other growth rates that are of inter- 


est to us include the following: Elec- | 
tric power, 5.9 percent; natural gas, | You will receive an Engineering Report (Catch tramp iron) 


5.8 percent; petroleum, 4.5 percent; | based on our Test Grind with the oe stand if 
tubber, 4.0 percent; paper, 3.8 per- 


cent; paint, 3.3 percent; glass, 3.2 per- SCH UTZ-0’ NEILL PU LVERIZER 


cent; all manufacturing, 3.1 percent; 
rs Do have a tion probl stocks rind, to get n 
all industry, 2.9 percent. delat coma ot meee yg looking for increaved | * $4" Schutz-O"Neill 
Writing in the Fiftieth Anniversary | output with @ cost reducing method? "Profit by Schutz-O’Neill’s SUPER-MAGNET 


. ineering, Ray- | experience of almost 60 years in the rapid, dustless, accurate feed 
_ a a rhage ge pulverizing of any dry, non-gritty, grindable stock. Your ac- O'Neill Polverizers. 
mond 1h. Ewell, manager OF ON*S | ceptance of this offer for a test grind does not obligate you. 
Chemical Economics Service, predicts | Schutz-O’Neill Pulverizers are made in 6 sizes with capacities 


that Chemicals should surpass the tex- | 4? t® 3000 Ibs. per hour, 
tile and apparel industries in 25 years, | 
and in 50 years should overtake all 
other groups except food and bever- 
ages. We know, of course, that re- | 
search is the motivating force behind | 
our dynamic growth. More and more | 
natural materials are being replaced | 
by man-made products. Manufactur- | Send us stock sample 
ing in more and more industries is de- | the Schutz-0'Neilt Gyrator Sitter State fleonees desieed 

i : | af You will receive your pulverized 
pendent upon chemicals and chemical ; stock plus our Engineering Report 
engineering processes. — eee Oe ee oe 

Plastics vs. Fibers—Ewell also pre- ——w ture upon request. 

dicts that synthetic plastics will ulti- 
mately become the largest single sub- 
division of the chemical industry. In 
fact, he guesses it may become nearly | 301 Portland Ave. Minneapolis 15, Minnesota 
half of the entire chemical industry | —_ 
during the next 50 years. Present pro- | 


duction is probably in the neighbor- W 4 AT 1) 0 y 0 U 


hood of a million tons, but there is 


room for much greater growth because WA NT TO PUM Pp ? 


plastics are steadily replacing com- 
petitive materials that in 1950 totaled 
170 million tons. ee 


Despite their recent expansion, syn- Glycerin 
. Glue 


thetic fibers will ultimately fall into on GIVEOM og 
. pe 
second place according to our Stan- ‘Asphalt rot Oils is 
ford chemico-economist. He believes ‘iota oe Cream y Bean 
1 ‘ 1 Brines Juices ‘Sizing Liquids 


. zine ne 
their output will undoubtedly exceed nose peer starch 


that of the natural fibers during the Blood ad 1 
next 20 to 25 years. But he holds that ‘Chocolat io proeontt ng 


ps mune 
Caustics Turpe’ 


. : are 
their ultimate market does not loom eenical Me cid Vesti pe 


as large as that for synthetic plastics. Coal Tat Milk Viscose 
erouy Creosote Molasses ‘ 
(Of course, this is what makes horse Drugs Mineral Oils be 
racing so interesting, and it may ulti- | Pierttery Liquids merece Wine 
mately call for further clarification and | oe Poi ue pe 
debate. ) | ae 
Betting on the Future—Best proof | 
of confidence in the future of the | 


chemical process industries will be | 
found in the billions of dollars that | YOU CAN SOLVE FOLDER 


are being spent to back up this | YOUR PROBLEMS . 
burgeoning program of growth, mod- WITH btrdeuedie 


ernization and expansion. Last year 
our industries spent $4.6 billion for ROTARY PUMPS 
new plants and equipment. This was CEDAR FALLS IOWA 


exclusive of $1.5 billion that went 
into the atomic energy program— THE ORIGINAL “GEAR-WITHIN-A-GEAR’. ROTARY PUMP 




















The finest development of 


For extremely fine grinding and unifermity 
ef product, the principle of centrifugal im- 
pact with product carried by the air stream, 
has never been surpassed. Schutz-O'Nelll 
Pulverizers utilize thie principle te 
the fullest degree. 


| Centrifugal air-force pulverizing 
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Special Intnrost lo Constructors, Engines 
1 T Purchaser of Proons Piping Equipment 


Ray Miller 
Now Caries a Complele Flock of 
STAINLESS 
WELDING FITTINGS 


Types 304, 304 ELC, 316, 347, etc. Schedules 5-10-40-80 and 0.0. Sizes. 
MOLY 
MONEL, NICKEL, ALUMINUM, INCONEL, EVERDUR, CARBON MOLY, CHROME 





QED, cont. . . 


largely for chemical engineering oper- 
ations. 

In 1952 the total, again exclusive of 
AEC projects may well have reached 
$5.6 billion. Some tapering off, espe- 
cially on defense projects, is to be 
expected during the next few years. 
But the capital-goods studies made by 
the McGraw-Hill Department of Eco- 
nomics in cooperation with the U.S. 
Securities and Exchange Commission 
and the U.S. Department of Com- 
merce show that the chemical process 
industries may be expected to spend 
$4.8 billion in 1953, which is 46.7 
percent of the total for all manufactur- 
ing industries. 

In 1954, that proportion will in- 
crease to 48.5 percent, and in 1955 to 
49.1. Thus, we see again reflected the 
more rapid growth of chemicals as 


compared with older industries. 

Here’s still another measure of our 
future: Chemical Week's index for 
the production of chemicals has been 
carefully projected on the basis of the 
increasing requirements of the chem- 
ical consuming industries during the 
decade 1951 to 1961. This shows a 
surprising gain of 75 percent for 
chemicals, while the chemical process 
industries as a whole increases by 30 
percent. During this same decade to- 
tal industrial production is expected 
to gain only 18 percent. 

If that great and eloquent noble 
man of Chemical Industry, the late 
Arthur D. Little, were alive today, I 
think he might turn back to his Perkin 
Medal address of twenty years ago, 


e « just to say “I told you so” in these 
6 inches in DIAMETER ringing words: 
“Industries age like human beings. 
by 35 feet LONG They have the hazards and diseases of 
childhood, the capacity for develop- 
HIS all-rubber hose for conveying | ment in vigorous youth, the stability 
citric acid as part of loading and | and strength of maturity and the 
unloading facilities is also subjected to rough | Conservatism and atrophy of age. The 
handling. It is typical of some of the problems | ‘Ailroads are old, the automobile is 
resolved by La Favorite Rubber Engineering. * proaching middle $6 bat aed 
fn any situation involving protection against corrosion, erosion or chemical industries ave ‘still ne their 
: energetic and elastic youth, with their 
abrasion in processing, conveying or storing, consult our greatest development still before them. 
Rubber Engineering Department. The advice of La Favorite . . « Chemistry is a creative science, 
engineers can be very helpful and may be valuable in sav- and the first chapter of its Book of 
ing substantial sums in original investment and maintenance. Genesis is yet to be written.” 
Consult them freely, without obligation. 
Send for report $366. 


Specialists in Resistant Materials 
RAY MILLER gr Special Piping Problems 


Newark, N. J. + Houston, Texas * $0. Charleston, West Virginia 














PROPHECY 





. . « Best Opportunities 


Top corporation executives, accord- 
ing to the York Report, select the 
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STURTEVANT eotany Fine crusuers 


Crush or 
Granulate 

to Fine, Even 
Sizes withou 
Excess Dust... 


Cross section view illus- 
trating the crushing action 


CLIP AND MAIL COUPON TODAY 


These rugged crushers speed output of fines, cut reduction | Sturtevant Mili Company 

costs. Desired fineness is quickly obtained by regulating | }?0-A Clayton Street 

hand wheel. “Open-door” accessibility permits fast, easy i Par meron 
cleaning. They crush fine . . . crush fast and do not clog. rome send me catalog describing 
Available in output capacities from 1 to 30 tons-per-hour. =| nehee 
Write for catalog. i Nene 


STURTEVANT MILL COMPANY 1 Sereet 
100-A CLAYTON STREET, BOSTON 22, MASSACHUSETTS i City & State 


Designers and Manufacturers of: CRUSHERS @ GRINDERS © SEPARATORS ® CONVEYORS i 
MECHANICAL DENS ond EXCAVATORS ® ELEVATORS © MIXERS | Firm 
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te 3 
E R OT U R N N 4 f- 0 B following as the “ten greatest fields 
. of opportunity for America after the 


defense program passes its peak.” 
. Fuel from atomic energy. 
. Electronic brains. 
. Push-button factories. 


> 
REASONS Why | 4. The engineered home. 
5. Television advances. 
AEROTURN Can Deo 6. The small car. 
4 
8 
9. 
] 





. New metal processes. 
. Ad i 
A Better Dust Collecting vances in rare earths. 
Job For You... 


Antibiotics and farm chemicals. 
0. Better plastics. 


| ADVICE 
AUTOMATIC SELF-CLEAN- . - » On Using Polystrenes 
ING OF FILTER prevents dust 


High-impact polystyrenes have some 
desirable properties; they also have 
. some limitations. In short, indiscrimi- 
to 75% SAVING IN : | mant use of them doesn’t pay off. 
dve Nag Therefore guide yourself with these 
| principles and you won't go wrong, 
says Charles J. Snyder, manager of the 
4 P| _ plastics development branch, Koppers 
MINIMUM OF PLANT SPACE 7 The | Soe IR : 
REQUIRED — uses only 4 to % rE , | 1. Use high-impact styrenes for im- 
> Fang + mona other types | proved shock resistance in polystyrene 
peli caucus | type applications. 


AEROTURN DUST COLLEC- | 2. Use them for their acid and al- 
“KNOW-HOW” built in 


kali resistance. 
3. Use them for their good dimen- 
sional stability with shock resistance. 
4. Use them for their good elec- 
trical characteristics with shock re- 
sistance. 
5. Use them for their properties and 
| not their low cost alone. 
| 6. Do not expect the strength or 
durability of metals. 
| 7. Look for guidance in a material 
| suppliers data sheet. 
| 8. Do not rely upon impact strength 
alone on proposed applications. 





Licensed under Hersey Potent Rights. Other Potents Pending. 





SURVEY 
WRITE FOR THIS BOOK — SEE HOW THE 
se dye COLLECTOR CAN SOLVE . « »« On Chemical Progress 


Because he is an impatient fellow, 
the chemical engineer is inclined to 
think that progress in his industry has 
not been fast enough. As a matter of 
fact, progress in engineering, according 
to Cole Coolidge, director of Du 
Pont’s chemical department, has been 
ZONE __. STATE fairly rapid in recent years. 

To get a better perspective, he sug- 


TURNER & HAWS ENGINEERING CO., INC.  [iReetRMRielieeiMcracacsnen 


College a condensed time calendar. In 


100 SIMBROCO ST. BOSTON 32, MASS. this calendar 10,000 years would be 
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squeezed into one year, and 500,000 
years into the life span of a man of 
fifty. 

On this scale, man roamed the pre- 
historic world for 49 years before he 
settled down into organized communi- 
ties. On the same scale, it was only 15 
weeks ago that the Phoenicians intro- 
duced the alphabet. Du Pont came 
into existence as a manufacturer of 
chemicals only six days ago. 

On the same basis, only two days 
have elapsed since the American chem- 
ical industry began organized research. 
And Du Pont, for instance, has con- 
ducted fundamental research for less 
than 24 condensed hours. 

“Within the last day of our com- | 
pressed calendar have come such dis- | 
coveries as neoprene, nylon, color and | 
sound in motion pictures, the release 
of atomic energy and the atomic bomb, 
jet planes, television and the antibiotic 
drugs.” 





PREDICTION 


. . « Greatest Challenge 


In the immediate future the great- 
est challenge for engineers in the 
plastics industry will be mechanical 
rather than chemical. According to 
Research Director Frank C. McGrew 
of Du Pont’s Polychemicals Depart- 
ment, chemical engineering develop- 
ments in the last 20 years in the 
plastics industry have been remarkable 
and gratifying. However, mechanical 
processing, which begins when poly- 
merization ends, has not as yet been 
fully developed. 

Speaking at the recent Centennial 
of Engineering in Chicago, McGrew 
suggests that it is time for an intensive 
and concerted fundamental approach 
to this problem by way of engineering | 
research. “Since the key operation is | 
the flow of material in a plastic state,” 
he said, “one way of mobilizing this | 
fundamental approach may be to start | 
with rheology of viscous melts and 
establish the fundamental engineering 
basis for the propulsion, shaping and 
cooling of such materials.” 





REPORT 


. . « Ultrasonic Irradiation 





By speeding up reaction velocities, 
ultrasonic irradiation can mature wines | 
and liquors in a few hours. Aging by | 
natural means, writes E. A. Neppiras | 
of Mullard Research Laboratory in | 
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HIGH PURITY 


WA 


For Process, Boiler Feed & Other Needs 


*The new Penfield Mono-Column De- 
mineralizer pictured above performs 
all its operating functions completely 
automatically — even recuts in effluent 
when proper pre-set purity is reached 
after automatic regeneration. Write for 
full information on units of any de- 
sired capacity up to 10,000 gph. 


PENFIELD MANUFACTURING CO., INC. 


COMPLETELY 
AUTOMATICALLY * 


Operating on the most efficient deioniz- 
ing technique known (intimately mixed 
cation and anion exchangers in a single 
unit tank), raw water passes through a 
Penfield Automatic Mono-Column De- 
mineralizer only once — yet comes ont 
with resistance reported as high as 20, 
000,000 ohms. No heat or steam power 
is ever required and there are no valves 
to operate. Even regeneration is accom- 
plished completely automatically by the 
simple flip of a single switch, 





RUBBER-LINED, SARAN- 

LINED & NICKEL TANKS 
Specially fabricated to suit your individyal re- 
quirements by Penfield’s Tank Fabricating and 
Lining Division. Write tedey for complete 
details. 











19 High School A’ 
Meriden, Conn. 





Get the most out of your Spraying Equipment with minimum power . .. 


with efficient spraying. 


Use Yarway Nozzles. No internal vanes or other restrictions to poe Nand 
hinder flow. Two types—Yarway Involute-type producing a fine ho 
spray with minimum energy loss, and Yarway Fan-type producing a flat 
fan-shaped spray with time-saving slicing action for cleaning. 


Wide range of standard sizes and capacities. Cast or machined from solid 


stock. 


Thousands in use. Write for Bulletin N-616. 


YAR WAY SPRAY NOZZLES 


YARNALL-WARING COMPANY 


137 Mermaid Avenue, Philadelphia 18, 


Po. 





SYSTEM KEPT CLEAN 7 YEARS. The natural deter- 
gency of Circo XXX Heat-Transfer Oil, circulated by these 
three gear pumps for seven years, has kept the lines and 
jackets open and clean. 


OUT ROLLS THE FELT. Every minute each of these 
machines impregnates several hundred feet of felt with 
asphalt. In view of such output, shutdowns would be costly. 
But Circo XXX helps keep production steady. 


CUSTLY SHUTDOWNS AVERTED BY 
CIRCO XXX HEAT-TRANSFER OIL 


Trouble lay ahead for Bird and Son, Inc., makers of 
asphalt roofing and shingles. The heat-transfer oil 
this company was using broke down under the high 
temperature and coated the walls of jackets and pipes 
with an insulating sludge that retarded heat flow. 
They knew something had to be done or costly 
shutdowns and frequent oil changes would be 
the penalty. 

Taking the advice of a Sun representative, the 
plant changed to Circo XXX Heat-Transfer Oil. 


SUN OIL COMPANY, Dept. CE-1 
Philadelphia 3, Pa. 


I am having trouble that may be due to inadequate heat- 
transfer oil. I should like to have: [—] the services of a Sun 
representative; [_] a manual describing heat-transfer oils 
and systems. 


Name 
Title 
Company 














Street 








City Zone. State. 


TECHNICAL ASSISTANCE AVAILABLE. Sun’s 
engineers are at your service for consultation on heat-transier 
troubles. It will pay you to utilize the broad experience they 
have gained working with many different industries. 


SUN INDUSTRIAL PRODUCTS 


SUN OlL COMPANY, PHILADELPHIA 3, PA. - SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 


Circo’s natural detergency loosened the sludge 
deposits and carried them off to the filters. The 
system was soon clean and has remained clean ever 
since. The original charge of Circo shows no signs of 
deterioration, and has now been serving for seven 
years. Uninterrupted production, low maintenance 
costs, and thousands of dollars saved in oil bills— 
that is the payoff this plant has enjoyed by shifting 
to Cireo XXX. Your plant can probably benefit the 
same way. Send in the coupon below, 


ASPHALT !S KEPT AT 450F in the section where the 
weather-resistant surface is applied. This high temperature 
puts a heat-transfer oi! to a real test. Circo XXX, after seven 
years’ service, is good as new. 


‘SUNOCD- 
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the British publication, The Industrial 
Chemist, generally takes many years. 
“It is necessary to add, however, that 
the process is not being used com- 
mercially, chiefly due to difficulties 
with the customs regulations.” 


ADVICE 
- » On Stopping Accidents 


A pipefitter was called into a pro- 
duction unit to replace a faulty gasket 
in a vapor line of a distillation unit. 
Since toxic materials were normally 
handled in this unit, care was taken at 
the unit to make sure all equipment 
was in order. 

Everything went well as the pipefit- 
ter was tightening the bolts on a 
flange after putting in the new gasket. 
Then an operator in the production 
department opened a valve by mistake 
allowing a toxic mixture of gases to 
enter the unit under pressure and es- 
cape through the partially tightened 
flange. The pipefitter was killed by 
the gas. 

Carelessness or faulty planning? Ac- 
cording to Safety Director E. G. Volz, 
Monsanto, better control can be put 
into our safety programs if we want to 
put an end to accidents like this. 
Specifically, Volz recommends these 
control methods: 

1. Evaluate plant-wide process haz- 
ards. That includes toxicity and ex- 
plosive hazards. 

2. Set up formal safety procedures 
for working in tanks or closed vessels 
and on roofs or elevated structures, for 
valve tagging and lock-out procedures. 
Also set up a fire permit procedure. 

3. Instruct the workers in the cor- 
rect use of personal protective equip- 
ment—self-contained breathing equip- 
ment, gas masks, respirators, goggles, 
gloves, safety shoes and so forth. 

4. Set up programs of inspection 
and preventive maintenance, empha- 
sizing good housekeeping. 

5. Plan each specific job to make 
sure safety conditions and practices 
will prevail. 

6. Develop general plant rules and 
regulations supplemented by specific 
department regulations, if they are 
required. 

7. Get the support of all employees 
in the plant to cooperate with the 
plant safety program. 





| ANALYSIS 


Il INVESTIGATION 
1. What material will | need to get for the report? 
2. Where can | get this material? 


Ill DESIGN 


material? 


IV APPLICATION 





1. What's the purpose of the report? 
2. What's its industrial role? 
3. Who will be reading it? 


1. What is the most practical way to organize my 


2. How can | emphasize vital material? 


1. How can | best follow my plan? 
2. What should | check for when I’m finished? 








Don’t Write Reports 


. . » engineer them, says a University of Wash- 
ington professor. Why not approach report writing from 
an engineer’s point of view, it’s as good as any. 


Nore:Professor James W. Souther be- 
lieves too many engineers, as a result 
of improper instruction, approach tech- 
nical writing as a traditional problem 
in English composition. This is not 
practical at all. A report has an indus- 
trial function, and it should serve it 
primarily. In the October issue of The 
Trend, a University of Washington 
publication, Souther described his en- 
gineering approach to report writing. 
The article is a basis for this QED 
feature.—EpiTor. 


In engineering design, good results 
will usually depend upon: 

I. Analysis: How accurately and 
acutely you define the problem. 

II. Investigation: How completely 
and thoroughly you study the problem- 
to-be. 

III. Design: How finely and intelli- 
gently you plan the solution. 

IV. Application: How carefully you 
act on the plan. 

These same principles apply to re- 
port writing. Therefore, let’s see how 
we can use them to help us write bet- 
ter reports. 
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I, ANALYSIS 

To define the problem, you will 
want to: (1) determine the purpose of 
the report, (2) find the role it is to 
play in industry and (3) assay the 
audience to whom it is directed. 

1. Purpose. What things should I 
include in my report? What things 
should I exclude? 

If you can pin-point the reason for 
the report, you will probably have 
the answers. For example, a report 
directed toward a stricter observance 
of safety rules in a particular depart- 
ment will differ from one that reviews 
the actual observance of the present 
rules, and both of these will differ 
from one which aims at improvement 
and extension of the rules themselves. 

The first stipulates clearly and con- 
cisely what is to be done in the fu- 
ture; therefore little mention of old 
practice is needed. The second in- 
cludes a statement of past procedures, 
and records the observance of the 
rules. In the third, you would have to 
recommend modifications and addi-- 
tions to past rules. 

2. Industrial Role. Will the report 
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SPROUT-WALDRON 





Any 


; x |Save 
; | SPACE 
(Save 


3 


For any reasonably free-flowing material the 

advantages of a vertical type mixer can be overwhelming! 
In space and power savings, they are unique. Imagine 

a 1,200 cu. ft. mixer requiring a space only 10 ft. square, 
and using only 30 horsepower to mix 32 tons of material!! 


As the world’s most experienced designers and 
fabricators of this type mixer we’ve built them in 

sizes ranging from 10 to 1,200 cu. ft., of carbon steel, 
of stainless steel, of plexiglas—with self-loading and 
self-unloading features—with provisions for cooling and 
drying while mixing! They’re self cleaning— 

they require the minimum of labor, 


Ask a Sprout-Waldron representative to study your 
mixing problem, or write for full details to 

Sprout, Waldron & Company, Inc., 15 Logan Street, 
Muncy, Pennsylvania. 


SPROUT-WALDRON 
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WUNCY, PA. 
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| when completed be read for a short 


| time then filed, or will it be referred 





| to and read at odd times in the future? 


| | 
aq 4 | 
: ee, | 


| know what is of most value to the 


If it is being written for the present, 
the reader probably will fit comfortably 
into the context of most experiments 
and findings. However, if it will be re- 
ferred to in the future, you will have 
to consider the reader who will come 
upon the material cold. 

3. Audience. A report writer should 
consider the education and experience 
of his readers. When he does this, 
he should know the amount of detail, 
the level of technical language and the 
explanation that would go into the re- 
port. But more important, he should 


| reader—what the reader wants from 


the report. 


II, INVESTIGATION 
After this analysis, you will probably 
want to look into the problems that 


| have cropped up. In this phase of 


preparation, it would be a good idea 
to: (1) decide what facts or data 
you'll need (2) gather data. 

1. Facts Needed. If you know the 
purposes for writing the report and 


| the audience for whom it is being 
_ written, you should have little diff- 


culty here. However, you will have to 


_ evaluate this subject matter, and at 


this point you can go wrong. 
As a result, you may fail to dis- 


| tinguish between the important and 


the related. Writers who make this 


| mistake usually rush to cover all 
_ phases of the problem and end up 
| writing an abortive text book. Such 


reports bury the important in a mass 
of irrelevance. But again, the mistake 
would not be made if the original 
problem was properly defined. 

2. Gathering Material. Here an en- 
gineer is quite at home. -However, 


| although some fail to make use of all 
_ printed indexes and _ bibliographies, 
| you shouldn't. 


} 


The scope and number of these re- 
search devices is amazing. Probably 
the best survey of industrial and engi- 
neering indexes will be found in the 
forthcoming McGraw-Hill publication, 
Presenting Technical Ideas by Vaughn 
and McClintock. 


il]. Desicn 

Obviously there are many possible 
ways to organize any given material. 
Usually the report writer will ask, 
What is the best or ideal way to or- 
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ganize this material? By that, he usu- 
ally means, What is the most natural 
or logical way to order these facts? 


Such an approach of course is im- | 


practical. The report writers task is 
more difficult than this. He should 
ask himself, Which is the most useful 
way of organizing the material? In 
other words, the report must fulfill its 
purpose. Don’t worry, if it has design 
then it will also have a logic of its own. 


Naturally all this is easier said than | 


done. The average report writer for 


example tends to arrange his material | 


in the order in which he gathered it, 


and nine times out of ten this is not | 


the most satisfactory organization. 
Remember, to do its job well, a 
report should have emphasis. Besides 
an internal relationship, important ma- 
terial should be given fuller treatment 
than the less essential. Items of special 
value may be emphasized by placing 
them near the beginning of the report. 
Successuful report writers use such 


attention-getting devices as italics, capi- 


tal letters, spacing, headings and sub- 
headings. Also effective are such stylis- 
tic devices as repetition and parallel 
construction. 


IV. APPLICATION 


In this final phase, you will want 
to write up the report according to 
plan, check for effectiveness and pre- 
pare the final draft. 

1. Applying the Design. Most suc- 
cessful report writers like to write 
clear through. each section of the re- 
port. The concentrated effort gives a 
natural look to the phrasing, and it 
preserves the continuity of ideas. 

As a suggestion, pay little attention 
to the mechanics of writing during the 
first draft. Grammar can be corrected 
later. 

Also, whenever in doubt about in- 
cluding information, include it. It 
is much easier to cut a report than 
expand it. 

Remember too, a writer should not 
feel that he is a slave to his plan. Al- 
though the design has been set, it 
should. always be open to desirable 
modification. 

Abstracts and summaries should be 
written last. After reading and out- 
lining the report, you will have your 
finger on all essential information. 

2. Checking the Report. Upon 
completion of the first draft, prefera- 
bly after some time has elapsed, you 
should thoroughly check your report 
for organization, content, form and 
style. If possible you should have 
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here is a 


*for RUBBING 
“for CUTTING 


*for CRUSHING 


S 


MUNCY, PA. 


de 


*tor TEARING 


By altering disc surfaces, speed of rotation, 
clearance between surfaces and method of feeding, 
the Sprout-Waldron Attrition Mill performs the 
widest variety of size reduction operations. It 
grinds rubber or grain, tears and rubs wood chips, 
curls feathers, de-fiberizes leather, granulates 
plastics — just to mention a few of its countless 
applications. 

If you have a size reduction problem, Sprout- 
Waldron is uniquely well-equipped to help you. 
Why not take advantage of our experience based 
on hundreds of successful installations in the 
chemical processing and allied fields? Write for 
full details to Sprout-Waldron & Co., Inc., 5 
Logan Street, Muncy, Pennsylvania. 


SPROUT-WALDRON 
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= Thermometers 


all forms —ranges—stem lengths — connections 


if Whether your requirement calls for certified laboratory thermometers . . . 
. industrial types . . . or thermometers for remote reading 


facturer. Literature 
sr ation. 617 Frelinghuysen Avenue, Newark 5, New Jersey. 





Ee 


ALL-METAL GLASS 
~have readable, dial-type scales —certified sets of ASTM Testing 
and corrosion-resisting stainless thermometers with overlapping 
steel stems—stem lengths from 2” ranges in protective case. Ranges 
from low as sagt from —36°F. to high as sre th Also 
to high as 1000°F.—accuracy precision and standard etc stem 
thermometer thermometers for general testing. 

















Weston all-metal thermometers provide unmatched read- 
ability and durability, with accuracy within 1% of ther- 
mometer range. Available in types, sizes, ranges and stem 
lengths (24%%” to 72”) for most ‘ndustrial requirements. 





PRESSURE ACTUATED 
~for remote reading, in 5, 6 and 8” 
from low 





omperidie Sriltimenli 


Cmppeilite RECORD — CONTROL 
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someone else look the report over. 

Make certain the report is logical 
and clear. Each statement should look 
both backward and forward. 

Data should be interpreted for the 
reader, because, contrary to the popu- 
lar saying, facts do not speak for them- 
selves. But most important of all, you 
should ask yourself whether or not the 
report leaves the reader with the de- 
sired point of view. 

Check to see if all parts are clearly 
identified. All titles should be made 
clear by consistent use of headings, 
capitalization, location and spacing. 
Coordinate sections should have iden- 
tical format, and subordination should 
be obvious by correct use of form. Fi- 
nally, check the table of contents, in- 
dex and abstract. 

In matters of style, you should 
first check diction and grammar. Re- 
move all deadwood, use the simplest 
words, and the most direct and concise 
phrasing you can think of. Last, be 
sure to check for mechanical errors in 
spelling and punctuation. 

3. Preparing the Final Copy. Re- 
member here to use standard mate- 
rials and insist on neat and accurate 


copy. 


Report Writing Check Sheet 


Analysis 

1, What specifically is requested? 

2. What is the purpose of the report? The 
scope? 

3. What industrial action is desired? 

4, How will the report be used? By whom? 


Investigation 

. What material is required? 

. What elements are of major impor- 
tance? 

. What aid is available? Other reports? 
Articles? Persons? 

. What tentative plan should be fol- 
lowed? 

. Are the data accurate? Complete? Use- 
ful? 

. Do the conclusions actually grow out 
of the data and results? 

. What data, results, or conclusions are 
most important to the report's pur- 
pose? To its readers? 


Designing 

1. What organization will make the report 
best fullfil its purpose? Most useful 
and time-saving to the reader? 

2. Does the nature of the report require 
emphasis on the data, the method, 
the results, the conclusions, the rec- 
ommendations, or on a combination 
of any of these? 

3. What level of technical usage and 
material can be understood by the 
reader? 

4. What specific data, examples, details 
and illustrations are required for 
clarity of meaning? 

5. Is a statement of authorization, pur- 
pose, scope required? 

6. Does the complexity of the report or 
the use to be made of it require a 
table of contents, an index, an ab- 


stract? 
(Continued) 


January 1953—Cuemicat ENGINEERING 








Make the step...from laboratory to production with Stokes High-Vacuum equipment 


For processing titanium, zirconium, hafnium, and other metals... 
for low-cost melting, annealing and sintering of metals which must be 
processed under vacuum, Stokes makes the vacuum furnaces. 


For the production of all high-vacuum processing equipment, Stokes has the 
largest and most diverse manufacturing facilities. 


We build to customers’ requirements, with a sure knowledge of what is 
and what is not practical. 


Stokes techniques of building vacuum processing equipment which 
works and produces in bulk at low cost have been developed 
during fifty years of experience with vacuum and high vacuum. 


Visit the Stokes plant and see for yourself that Stokes is first in 
Vacuum ... first in the manufacture of vacuum processing 
equipment which takes you over 

the gap between the laboratory 

and commercial production. 

F. J. Strokes MACHINE CoMPANY, 

PHILADELPHIA 20, Pa. 


STOKES MAKES Plastics Molding Presses / Industrial Tabletting and Powder Metal Presses / Pharmaceutical Equipment /Vacuum Equipment / High Vacuum Pumps and Gages / Special Machinery 
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Filter 


Paper 


AND INDUSTRY 


t 
' 
i 


. As manufacturers of filter and absorbent 


papers we gladly place at your disposal 
our experience and skill in helping you 
select the proper paper for the problem 
confronting you. Or, if a new 
kind of paper is indicated, chances are 
we can produce it for you. 


Call on us without any obligation. 


Tne EATON-DIKEMAN: Ce. 


“MANUFACTURERS OF FINE FILTER PAPERS” 


Mt. Holly Springs, Pa. 














BASIC FACTS, MAN-MADE MINERAL 


p= Card isises 
REFRACTORIES 


Because certain types of refrac- 
tories have been used a long time 
IS a valid reason for investigat- 
ing Electro-Carb at this time. 


Especially so when Electro- 
Carb made Refractories, used 
for heat transfer, for example, 
showed a measurable 10-times 
increase in efficiency. 
Facts and figures in almost tele- 
graphic brevity are contained in 
Bulletin B-749.Sent on company- 
letterhead request. If you have a 
problem concerning the use of 
silicon carbide refractories,please 
Mode in our submit it at the same time. 
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Application 
1. Is the organization sound? 

A. Is the identity of the subject clear 
from the beginning? At all 
points? 

B. Is the subject advanced by clear- 
cut stages? Are the relation- 
ships between the stages clear? 

C. Does the conclusion of the report 
leave the reader with the de- 
sired point of view? 

. Is the content adequate? 

A. Is it complete? Accurate? Clear? 

B. Are more examples, details, facts, 
illustrations required for clar- 
ity? 

C. Do the facts require more inter- 
pretation? 

D. Are the major points emphasized? 

. Is the form functional? 

A. Are all parts easily accessible? 

B. Are the coordinate and subordi- 
nate relationships of the sec- 
tions indicated by the form? 

C. Are more organizational devices 
needed? 

. Is the style acceptable? 

A. Is the exact meaning conveyed? 

B. Are the sentences direct and effec- 
tive? 

C. Is there any deadwood to be re- 
moved? 

D. Are the mechanics correct? 

5. Have standard materials been used? 
6. Is the copy neat and attractive? 


REPORT 


. « « Bricks and Tiles 
And Concrete Piles 


Into the new Ethyl TEL plant at 
Houston, Tex., the Ethyl News re- 
ports, went these materials .. . 


15,500 tons of steel 
46,000 cu. yd. of concrete 
500,000 bricks and tiles 
200 miles of pipe 

275 pumps 

20,463 valves 

625 miles of electrical wiring 
5,000 lightning fixtures 
26,000 gal. of paint 

4 miles of roads and streets 
6.25 miles of railroad track 


OPINION 


. . . Atomic Problems 


If atomic power were to become a 
commercial reality tomorrow, what 
would be the chief problems of the 
chemist anc chemical engineer who 
had to work with it? 

According to AEC’s Eugene M. 
Zuckert, the principal technical prob- 
lems for them would probably be: 

1. Disposal of radioactive wastes 
economically and without hazard to 
environment. 

2. Concentration of waste fission 
products. 

3. Economic separation and pack- 
aging of fission products. 

4. Separation of isotopes by chemi- 
cal means. 
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5. Understanding the effects of 
radiation on living cells. The gross 
biological effects are well known; how- 
ever, the chemical reactions responsi- 
ble for these effects are as yet largely 
unexplained. 

6. Working with high degrees of 
1efinement in handling atomic matter. 
The chemist and chemical engineer 
will have to worry about parts per mil- 


lion and occasionally parts per billion. | 


SURVEY 


. - « Chemical Packaging 


New chemical products, new engi- 
neering techniques of manufacturing, 
and new fittings and linings are re- 
sponsible for the changes in chemical 
packaging in the last seven years, says 
Donald K. Ballman, general sales man- 
ager of Dow, who spoke at the recent 


national meeting of the AIChE in | 


Chicago. 


Specifically, standard cylinders and | 


carboy bottles have been improved; 
fiber drums, multiwall paper sacks, 
aerosol bombs and small barrels are 
seeing increased service; and a new 


ethylene oxide drum, along with new | 
types of polyethylene containers, has | 


been developed. 

Cylinders, Ballman says, have 
shown no basic changes. But the de- 
velopment of high strength alloys of 
lighter weight have made possible a 
more economical container. Since their 
development, the unfavorable ratio be- 
tween cylinder weight and weight of 
the product has been cut. Versatility 
of the metal drum has also been in- 
creased by the use of such metals as 
stainless steel of various types, nickel 
and monel. 

Smaller containers like carboy bot- 
tles have been made more safe. To 
vent pressures, special plastic closures 
have been adapted to 6.5-gal. machine- 
blown carboy bottles that carry high 
purity reagent acids. The closure, a 
polystyrene cap with a special poly- 
ethylene liner, is designed to vent 
pressures exceeding 10 psi. 

The phenomenal increase in the 
popularity of the fiber drum, Ballman 
believes, stems directly from its gen- 
eral excellence. It is strong, light, eas- 
ily filled, sealed and opened; is easily 
marked by any of the standard meth- 
ods and is easily disposed of when 
no longer useful. However, he ex- 
plains, the diversion of steel to mili- 
tary uses during the last war gave im- 
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TORIT DUST 
COLLECTORS 

Get Close to Their Work 
To Get Results ! 





Almost hidden by this thread tors 
ng machine is a Torit No, 
Collector. Note the minimum of 
piping and how the dust nozzle 
nentine just below the work—out of 
the hee 3 yet close coun to capture 
every dust particle. 
Torit Dust Collectors possess many 
Dust Separators advantages. Compact and self con- 
tained they fit in most anywhere. 
Torit also manufactures a line Piping ae are reduced and, 
of cyclone type dust separ- wired through machine starters, so 
ators. Sizes up to 5 H. P., are power demands. Their rugged 
with or without after filters. construction insures long life and 
easy maintenance. 


There are Torit Dust Collectors for every standard dust problem, 
and adaptations for unusual requirements can be quickly de- 
signed and fabricated. For information and catalog write: 


MANUFACTURING COMPANY 
315 WALNUT STREET + ST, PAUL 2, MINN: 

















MVERTICAL TURBINES 


Economical—De pendable ... for 
PUMPS « FANS « COMPRESSORS 
Featuring: — 

e SOLID STEEL ROTOR .. . gives high 
efficiency for low-speed, direct drive. 
e LABYRINTH SHAFT SEAL .. . positively 
prevents leakage. Eliminates wear and 
seizing. 
Available in various types and frame 
sizes up to 600 Horsepower. 





hiton Turbines 


; tion on how W 
For full informatio duecly 10-008 


can fill your requirements, write 
Turbine Division. 








SPECIALISTS IN HORIZONTAL AND VERTICAL TURBINES. 


WHITON MACHINE CO. 


LONDON 14, CONN., U.S.A. 





‘ACCO ) 


procuct | 7 


RUGGED... 


@ That’s the best way to describe R-PaC Bar Stock 
Valves. These fine throttling valves provide pre- 
cise, positive flow control. Long, low-cost, trouble. 
free service makes them ideal for meter, gauge, test, 
and general purpose use. Precision turned .. . from 
carefully tested metals... and suitable for a wide 
range of pressures and temperatures. 

See your R-PaC distributor or write the nearest 


R-PaC district office for information. 
y i an 


R-Pac 
R-PaC VALVE DIVISION \valves 


| 
| 
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petus to the widespread use today. 


Actually the beer trade is responsi- 
ble for the increased use today of small 
aluminum and stainless steel barrels in 
the chemical industry. The barrels, 
which were originally developed to 
carry ‘beer, are replacing to some ex- 
tent, carboys and glass containers, par- 
ticularly in handling fine chemicals. 
They are convenient to handle, stack 
well, drain completely and do away 
with the special packing and handling 
given to glass containers. 

During and since the war, the mul- 
tiwall paper shipping sack has seen an 
outstanding growth, says Ballman. It 
is, he explains, relatively low in cost, 
ships and stores economically when 
empty; can be filled and handled 
rapidly and cheaply, and can be ob- 
tained in almost any degree of 
strength. Besides economy, wet- 
strength kraft paper and various types 
of plastic and foil liners provide 
weather resistance and a high degree 
of protection to the contents of the 
sack. 

Like the beer barrel, the modern 
aerosol applicator bomb is an adapted 
packaging item. Although originally 
developed for applying insecticides, 
the aerosol container is now widely 
used for all sorts of things, says Ball- 


man, that can conveniently be dis- 


persed or applied by pressure. Of 
course, he says, the polyethylene plas- 
tic pinch bottle is merely the simplifi- 
cation of this container—the pressure 
supplied manually instead of by a com- 
pressed gas. 

Polyethylene is also being used. to 
make a carboy type package. The new 
plasic bottle is strong, Ballman says, 
not subject to breakage by impact and 
can be safely and simply packed in a 
cylindrical fiber or plywood drum. It 
is also lighter than the conventional 
glass carboy. Before long, it should 
prove to be a useful package for a 
number of new products. 

A new type drum has been devel- 
oped primarily for hauling ethylene 
oxide. Oddly constructed, it is an in- 
sulated drum—-actually a drum within 
a drum—with valves to facilitate re- 
covery of the product. The insulation 
keeps the inner-drum, holding the 
low boiling ethylene oxide, cool while 
fusible safety plugs in the drum head 
let off internal pressure. There is lit- 
tle danger of rupture should decompo- 
sition occur. This new drum is now 
covered by ICC Specification 5P. 








are these 


alkyl phosphites your blessed event? 


DIALKYL and TRIALKYL PHOSPHITES Laboratory tests indicate these and many other use opportunities: 


are new arrivals in the chemical world... ... As intermediates in the synthesis of other organic phosphorus 
so new that their full possibilities have not compounds. 


yet been Seveleans. Perhaps oe birth ... As additives to lubricating oils, to serve as corrosion inhibitors, 
may represent a ‘‘blessed event” in your stabilizers, and antioxidants. 
particular field. It will pay you to examine 


the interesting properties of these new ..In extreme pressure lubricants, to improve such factors as 


% viscosity, film strength, load carrying capacity, penetra- 
organic compounds. bility, and to retard wearing, scuffing and seizing of bearing 
surfaces. 


... As stabilizers, plasticizers, and antistatic agents. 


All of the Alkyl Phosphites listed in the table below are available 
in commercial quantities. Samples and technical literature are 
yours for the asking. Simply request these on your company 


Cc ed E M i CALS letterhead. 








DIALKYL HYDROGEN PHosPHITEs  Pailiné 


DIMETHYL 72-3°C/25 mm 





DIETHYL 65-6°C/6 mm 
DIBUTYL 118-9°C/7 mm 


Elemental Phosphorus BI-2-ETHYLNEXYL 199-4°¢/3 on 
Phosphoric Acids 

Trisodium Phosphate All possess good thermal stability. Miscibie with alcohol, ether, and most of 

Disodium Phosphate-Anhydrous TRIALKYL PHOSPHITES mn Sees See ene 
Tetrasodium Pyrophosphate 
Sodium Tripolyphosphate 
Ferrophosphorus TRI-2-PROPYL 94-6°C/5S0 mm 

Sodium Metasilicate TRIBUTYL 118-21°C/7 mm 


Tetraethyl Pyrophosphate TRIHEXYL 135-41°C/0-2 mm 
Alkyl Phosphites 














TRIETHYL 65-6°C/24 mm 0.969 


TRI-ISO-OCTYL 161-4°C/0-3 mm 0.891 














Other Organic Compounds TRI-2-ETHYLHEXYL 163-4°C/0-3 mm 0.902 


of Phosphorus All thermal stability. Miscible with benzene 
tend aarbes WAGelOriea, tnd met Of txt Semmes —e 





VIRGINIA-CAROLINA CHEMICAL CORPORATION 
Chemicals Division: 401 East Main Street, Richmond 8, Virginia 
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: When it comes to 
shlos PACKINGS and GASKETS 


come to Garlock...manufacturers 
‘of mechanical packings 


since 1887 


Above—A few of the wide variety of TEFLON packings 
and gaskets manufactured in the Garlock factories. 


GARLOCK pioneered in the design and manufacture of 
packings and gaskets made of Trerton. Garlock products 
made of TEFLON are unaffected by acids, organic solvents and 
other chemicals at operating temperatures from below — 90°F. 
up to 500°F. These packings and gaskets are ideally suited 
for many other applications due to Terion’s low coefficient 
of friction. 

We have the facilities to mold, machine, or form TEFLON in 
a wide variety of shapes and sizes for packing and gasketing. 
When you need finished Teron parts contact your Garlock 
representative or write for our Terton Catalog. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 


*The DuPont Company's Trademark 
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BEST: Two-blade paddle stirrer 
REPORT 


. » « Most Efficient Stirrer 


Over a speed range of 130 to 330 
rpm. in a liquid-liquid system, the 
two-blade paddle is probably the most 
efficient stirrer made, recent investi- 
gators report. The large Hoesch 
stirrer and the four-blade paddle are 
next best. 

Besides this conclusion, Researchers 
R. E. Wingard, Margaret N. Vinyard 
and Claude M. Craine, Jr., recorded 
the following results of their studies in 
Engineering Bulletin No. 17 of Ala- 
bama Polytechnic Institute: 

1. Hoesch type stirrers give far the 
most intimate mixing. The forty-five 
degree paddle and the twenty-two and 
one-half degree propeller cause vortex- 
ing at the higher speeds used during 
the tests. 

2. The size of the Hoesch stirrer 
determines mixing efficiency. The 
small Hoesch: gives a low rate of mix- 
ing, while the large one gives a high 
rate. However, above the range of 
speeds tested, the large Hoesch is even 
more efficient. 

3. The four-blade paddle, which is 
inefficient at low speeds, becomes 
more efficient as stirring speeds in- 
crease. It reaches maximum efficiency 
after turbulent flow is attained. 

4. Of all the stirrer types tested, 
the small Hoesch shows the lowest 
power consumption. Following in or- 
der are: propeller, large Hoesch, forty- 
five degree paddle, two-blade paddle 
and the four-blade paddle. 

5. All stirrers show a higher per- 
centage-mixed when four baffles rather 
than two or no baffles are used. Al- 
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NEXT BEST: Large Hoesch stirrer. 


though power consumption is higher, 
stirrers are more efficient with four 
baffles. In the runs plotted above, 
four baffles were used. 


OPINION 
..» Defense Program Lagging 


How far along is our defense pro- 
gram? According to E. Carl Mattern, 
assistant deputy administrator, Pe- 
troleum Administration for Defense, 
we have built only half a_ bridge. 
“Congress . . . has said over the past 
18 months that some $130 billion 
should be spent on military procure- 
ment and construction. As of August 
1, though, only $34 billion worth of 
goods and facilities had been delivered 
—just a little better than a quarter of 
the authorization. 

“Another $46 billion worth were 
somewhere along the line from start 
to delivery. Still another $50 billion 
of authorized appropriations had not 
even been committed on contract,” 
says Mattern. 

Henry H. Fowler, administrator of 
the Defense Production Administra- 
tion and the National Production Au- 
thority, puts it this way: “If there 
were deliveries on outstanding orders 
plus the unplaced orders at the cur- 
rent rates of delivery, we should still 
be 40 months away from completion 
of this program. The challenge to the 
nation is to continue to increase 





sharply the rate of deliveries so that | 
we can accelerate the achievement of | 


this production in a shorter period.” 
—End 
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noe Wl Sppenbach 
COLLOID MILL 


Featuring 


Large Tangential Outlet which prevents back 
pressure and allows increased output capacity 
Both Rotor & Stator are Interchangeable 
Stellite rings and stones—facilitating replace- 
ment when required. 


Sanitary fittings throughout. 
IMustration shows large production Mill Model 
QV-11 with 15 H.P. motor \ 


Eppenbach Colloid Mills operate at speeds ap- 

proaching the theoretical minimum required for 

true wet micro grinding—shaft speeds up to 10,000 

r.p.m. depending on size and type of mill. 

These Mills assure uniform grind through advanced 

engineering features including (1) Improved boll 

bearings which center the shaft and minimize 

lateral whip and (2) Invar shofting with zero 

coefficient of heat expansion. 

All Mills can be made with pressure feeds and 

jacketed rs. ee 
Consult our Sales Department with your technical 
Pp rd RPM. 
Write for literature describing Eppenboch equipment px wd : 


—now manufactured and sold by: 


ADMIRAL TOOL & DIE CO., INC. 


45-10 VERNON BOULEVARD 
LONG ISLAND CITY, 1, 





A high-grade, woven Monel wire screen is the heart 
of the Yarway Strainer—one reason why hundreds 
of thousands of these strainers are policing 

pipe lines in nearly every industry. 


OTHER REASONS — 
@ cadmium plated-bodies and 
screen caps 


®@ straight threads, machined 
faces and spark-plug-type 
gaskets on screen caps 

@ ten sizes from 14" to 3” 


Sold by 216 industrial distributors, 
Write for Bulletin S-203, 


YARNALL-WARING CO. 
137 Mermaid Ave. 
Philadelphia 18, Pa. 


WAY STRAINERS 





Direct-drive model shown operates at 


's can be furnished. 
ills made in all sizes from % 
H.P,. model laboratory size to 50 H.P. 





pe 
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STORAGE STATION are driven by General Electric 3000 hp, 300 rpm synchronous motors. 


Can synchronous motors cut 


Here’s how one plant saves with 


NET ACCUMULATED a G-E Synchronous Motor 


POWER SAVINGS 


The specifications for a new pump motor were 250 
hp, 600 rpm, 2300 volts, 3 phase, 60 cycle. The price of 
a 1.0 Power Factor synchronous motor, including ex- 
citer and control, was higher than an equivalent 
squirrel-cage induction motor with control. However, 
the synchronous motor efficiency, including exciter loss, 
was 1.6% higher than the induction motor (93.0% vs 
91.4%). Since the motor was to operate continuously at 
a power cost of 11 mils per kilowatt-hour, it was found 
that the power savings would repay the additional in- 

10 vestment in only five years. The operating savings will 
YEARS continue throughout the life of the motor—10, 20, even 
30 years. 

EXTRA SYNCHRONOUS Savings such as these make synchronous motors the 
MOTOR FIRST COST most economical drive for many heavy-duty, continu- 
ous-service applications. And in many cases, synchro- 
nous motors are lowest in first cost, too. 





1500 
OPERATING SAVINGS on the synchronous motor application described 
above are shown over a period of twenty years. Extra first cost will 
be amortized in five years; savings will continue for many more. 
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GENERAL ELECTRIC 400 HP SYNCHRONOUS MOTORS are coupled to ten Jordans in a paper mill. 


our plant’s operating costs? 


Greater Efficiency on Large, Constant-Speed Applications 
Can Lower Power Costs Substantially 


On certain applications selection of General Electric 
synchronous motors can bring about substantial 
savings in plant operating costs. Synchronous motors 
usually have a higher full-load efficiency than any 
other type of motor, produce more work per dollar’s 
worth of power consumed. 

Furthermore, synchronous motors may be able to 
improve plant power factor—the ratio of total kilo- 
watt load to total kva load. When these two fall out 
of balance, high system losses, high power bills, or 
increased maintenance costs commonly result. Using 
a unity power factor synchronous motor adds only to 
total kw load. And, a leading power factor synchro- 
nous motor will actually supply reactive kva’s to your 


GENERAL 


system, while operating at its normal rated output. 

Before you select a drive for a large piece of equip- 
ment providing heavy and continuous service, be 
sure to investigate the economics of General Electric 
synchronous motors. Call in your G-E representative 

he’ll be glad to discuss your situation with you. 
Also, information on G-E synchronous motors and 
their application is available in the following bulletins: 
GEA-5332, ‘‘Low-Speed Synchronous Motors;’”’ GEA- 
5426, ‘““High-Speed Synchronous Motors;”” GEA-5817, 
“Plant Power Factor Improved With G-E Synchro- 
nous Motors.’’ Write to Section 770-27, General 
Electric Company, Schenectady 5, N. Y. 


ELECTRIC 





For this new cddition to their New York City 
power plant at East River and [4th Street... 


(Above) View of recently com- 
pleted annex to Consolidated 
Edison's power plant... another 
link in their gigantic expansion 
program. (Right) Close-up of J-M 
85% Magnesia Insulation on boil- 
er feed lines. It was expertly 
installed by the Asbestos Construc- 
tion Company, Inc., an outstand- 
ing J-M Insulation Contractor. 


CON EDISON SPECIFIES J-M 85% MAGNESIA 


PIPE INSULATION FOR MAXIMUM FUEL SAVINGS 


Like all materials that went into the new 
power plant addition of New York’s lead- 
ing gas and electric supplier...the pipe 
insulation had to be the best. That's why 
Consolidated Edison Co. specified J-M 85% 
Magnesia . . . industry's No. 1 insulation for 
many decades and stil/ the leader in its class. 

J-M 85% Magnesia is the leading insula- 
tion on the market for temperatures up to 
600F, It is bonded with asbestos fibers. This 
rugged insulation will not distort regard- 
less of the length of time it stays in service. 
J-M 85% Magnesia fits snug and stays put. 
Heat savings, therefore, remain constant for 
the life of the equipment on which this in- 
sulation is applied. 

For temperatures over GOOF, j-M 85% 
Magnesia is used in combination with 
Superex*, a J-M insulation for service to 
1900F. This double-layer construction, 
known as Superex Combination, eliminates 
through joints and protects the jacket 
against scorching. It also utilizes the higher 
*Reg. U.S. Pat. Of. 


heat resistance of Superex next to the hot 
surface, and the greater insulating value of 
J-M 85% Magnesia for the outer layer. 

Experience has proved that all insula- 
tions must be properly installed to pay 
maximum dividends. That's why Johns- 
Manville offers industry the services of ex- 
perienced insulation engineers and installa- 
tion contractors who have made a career of 
solving complex insulation problems. From 
coast to coast, these engineers and the con- 
tractor’s highly skilled mechanics stand 
ready to combine their talents and give you 
an insulation job that will more than pay 
off your initial investment with maximum 
fuel savings through the years. 


When you face your next insulating 
problem... remember that Johns-Manville 
is “Insulation Headquarters.” Consult your 
near-by J-M Insulation Contractor ... or 
write direct to Johns-Manville, Box 60, 
New York 16, New York. In + 
Canada, write 199 Bay Street, as 
Toronto 1, Ontario. LV] 


Skilled Applicators on the team of a 
J-M Insulation Contractor applying J-M 
85% Magnesia to pipelines. Located 
throughout the nation, these contractors 
have had years of experience handling 
all types of installations. They know J-M 
85% Magnesia and other J-M insulations 
as quality products, and take pride in 
applying them properly. Result: an insu- 
lation job that pays dividends through 
the years in maximum fuel savings. 


Johns-Manville First in INSULATION 
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Chemical Engineers Bookshelf Edited by Lester B. Pope 


Neo Solace 


Mixtures. By E. A. Guggen- 
heim. Oxford University Press, 
New York. 270 pages. $8.50. 


Reviewed by F. C. Nachod 


A chemical engineer who only reads 
but the main title and hopes to find a 
solution to a problem dealing with 
mixtures by consulting this book is in 
for considerable disappointment. Writ- 
ten by a master of thermodynamics 
Dr. Guggenheim’s text is a fine con- 
tribution to the bookshelf of the theo- 
retical chemist. The usefulness is ap- 
parent from a passage of the preface: 

“The models can be expected to be 
useful representations of only the sim- 
plest mixtures. In particular, mixtures 
containing electrolytes or highly polar 
molecules are entirely excluded from 
consideration. Comparison between 
theory and fact is limited by the scare- 
ity of precise experimental measure- 
ments on the simpler systems. Where 
comparison is possible the result is 
nearly always surprisingly gratifying.” 

Students and teachers of thermo- 
dynamics will be pleased with the pres- 
ent work but practicing chemists and 
engineers will find no solace in it, un- 
less they have a theoretical flair they 
wish to exercise. 


Seuree Material 


Mateic ANHYDRIDE Denriva- 
tives. By Lawrence H. Flett 
and William Howlett Gradner. 
John Wiley & Sons, New York. 
269 pages. $6.50. 


Reviewed by A. R. Surrey 


Some 116 different types of reac- 
tions involving maleic anhydride and 
derivatives have been incorporated in 
this book. For each reaction there is 
a brief experimental procedure, some 
selected references, and possible uses 
for the products. A chemist interested 
in a problem involving maleic anhy- 
dride should have no difficulty finding 
useful information on ihe subject in 
this collection of reactions. 

Many of the reactions are specific 
for maleic or fumaric acid derivatives. 
This is obvious in those cases where 
more than one functional group is in- 
volved. The reactions which involve 
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only the double bond offer greater gen- 
eral interest to the organic chemist 
who may find procedures and refer- 
ences for his particular problem. How- 
ever, one must bear in mind that a 
highly active ethylenic bond is in- 
volved and the reactions and proce- 
dures may be representative in only a 
small number of instances. 

For many of the reactions described 
no recent references are found. No 
statement is made by the authors as to 
whether the selection of references was 
made to include the latest available 
information on the reactions de- 
scribed. 

The book is well organized and pre- 
sents to the synthetic organic chemist 
a readily available and valuable source 
of material regarding the chemistry of 
maleic anhydride derivatives. 


Textile Technology 


TEXTILE CHEMICALS AND Aux- 
ILIARIES. Edited by Henry C. 
Speel. Reinhold Publishing 
Corp., New York. 493 pages. 
$10. 


Reviewed by R. Eck 


Written by a number of specialists, 
this book will be welcomed by every- 
one concerned in any way with the 
application of chemicals or auxiliaries 
to textiles. The title is an understate- 
ment. Lists of textile chemicals and 
auxiliaries are available in such stand- 
ard references as the “Textile Chemi- 
cal Specialty Guide,” the Year Book of 
the AATCC, etc. However, these lists 
give only a sketchy idea of the indi- 
vidual product as well as its applica- 
tion. As a matter of fact, the present 
volume could be justly called “Funda- 
mentals of Chemical Textile Tech- 
nology.” 

This one-volume text should be a 
boon to many textile men who are too 
busy to read either the journals or vol- 
uminous textile books. Instead, this 
book presents modern views in a most 
concise and digestible form. The am- 
ple bibliographies will be cherished by 
numerous chemists working on new 
auxiliaries. For this group of readers 
the first part of the book is apt to serve 
as a quick introduction to their prob- 
lem. 


It was a good idea to have the main 
part preceded by a first part on “The 
Nature and Processing of Fabrics.” 
The first chapter contains most helpful 
comparisons of the older and newer 
fibers. Through other chapters a good 
bird’s-eye view will be obtained of the 
various fields of auxiliary application, 
such as sizing, desizing, scouring, dye- 
ing and printing. The chapter on fin- 
ishing by an experienced practical spe- 
cialist (H. H. Mosher) will be most 
appreciated. A treatise on “Coated 
Fabrics” concludes the first part. 

The main part consists of 16 chap- 
ters on “Raw Materials in Fabric 
Processing.” ‘There are several excel- 
lent chapters, especially those on sur- 
factants and one on synthetic resins. 
The one on “Cationic Finishing 
Agents” (by R. W. Ackley) is out- 
standing. Included in the main part 
are three chapters on finishing for spe- 
cial purposes, namely water repellency, 
flameproofing and mothproofing, the 
last one making use of photographs. 

In a symposium of this kind a cer- 
tain amount of overlapping is unavoid- 
able. However, it is to the credit of 
the editor that the reappearance of a 
specific subject is, as a rule, not con- 
sidered as a repetition but rather wel- 
comed as a supplement. 

The treatment of trade names varies 
somewhat with the different authors. 
The same holds to the usage of some 
textile terms: for a person unfamiliar 
with these it might be puzzling to read 
about “Crushproofing” in one chapter, 
in other chapters about “Crease resis- 
tance,” while both terms mean the 
same thing. A shortcoming is the lack 
of a list of chemical “carriers” for the 
dyeing of Dacron. Textile testing is 
not uniformly treated. In the main, 
only bibliographical information is 
given. In Chapter 20, however, valu- 
able space is consumed by copying 
methods which are easily available 
from other sources. The subject index 
should be checked in order to be of 
full value. 

These criticisms, however, are of 
minor importance in comparison to 
the real accomplishment which this 
book has obtained, namely in present- 
ing an important branch of industrial 
chemistry in a clear, pleasantly read- 
able manner. 
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from BEAKER 
to TANK 
MOMAINY a, 


ANTIFOAM A 

6 In laboratories or in commer- 
cial production and packaging, 
Dow Corning Antifoam A saves 
time; saves productive capacity 
now wasted on foam; eliminates 
overflowing and fire hazards; im- 
proves the finished product. 


6 Foaming antifreeze agents, for 
example, may overflow and cause 
serious damage to automobiles 
driven with partially filled radi- 
ators. Even though such damage 
is usually traceable to air leaks in 
the cooling system, leading pro- 
ducers protect themselves and their 
customers by adding a trace of 
Antifoam A. 


6 Heat-stable and practically 
inert physiologically, Antifoam A 
is generally effective at concen- 
trations ranging from 1 to 200 
ppm. It can be used as received 
or dispersed in a solvent. Where 
solvents are taboo, try one of our 
water dispersible emulsions of 
Antifoam A. 








| CORPORATION 
i —. or “—< 9 ety 
Please Antifoom 
cus | )} Emutsion of Antifoom A 


Nome 
| Address 








M 


DOW CORNING CORPORATION 





Qoecent Books Y F, anphlels 





Subject 


Piping 


Thermal 
Conductivity 


Testing 
Materials 


Air Pollution 


Plastics and 
Synthetic Rub- 
ber 


French 


| Technology 


Ethyl Alcohol 


Pest 
Control 


Summary 


Complete code for pressure piping, 
covering power, gas and air, oil, dis- 
trict heating and refrigeration pip- 
ing. 34 pages. 


List of published reports on meth- 
ods of measuring thermal conduc- 
tivities of liquids and solutions at 
applicable temperatures. Presents 
only experimental methods and does 
not include references to theoretical 
work. 70 pages. 


The many and varied uses of prod- 
ucts from corn in both the food and 
industrial fields. Processes by which 
com starch, syrup and sugar and 
such byproducts as corn oil and vari- 
ous feedstuffs are made. Future po- 
tentials of the grain. 64 pages. 


A 50-year index to all ASTM tech- 
nical papers and reports dealing with 
materials, particularly their proper- 
ties and testing. Information may 
be located by subject or by author. 
Cloth binding. 216 pages. 


First of a series of appendices to 
the bibliography on air pollution 
contained in the association’s man- 
ual on the subject. 20 pages. 


Abstracts of patent applications by 
such firms as Farbenfabriken Bayer, 
Badische Anilin- & Soda-Fabrik and 
other well known German and Aus- 
trian manufacturers. Contains 44 
reports divided into four sections: 
silicones; vinyl and ethylene com- 
pounds; oil-modified _ polystyrene 
resins and styrene copolymers; elas- 
tometers. 12 pages. 


A collection of articles written on 
technological progress in various in- 
dustries Sains the past half-century. 
Specialists write on such fields as 
electrochemistry, organics,. explo- 
sives, pharmaceuticals, plastics, fer- 
mentation, perfume, glass. 378 


pages. 


Statistics on ethyl alcohol for the 
fiscal year ended June 30, 1952. 
Production and consumption broken 
down by end use, by states and by 
month. 10 pages. 


Lists locations, individuals in charge 
and specific operations of govern- 
ment offices throughout the country 
and its possessions. 87 pages. 


Methods for reducing stream pollu- 
tion caused by sulphuric acid pick- 
ling. Neutralization _ procedures, 
methods for recovery of various by- 
products, appendices on analytical 
methods and determination of basic- 
ity factors. 76 pages. 


Hew to Order 


, 

“Section 8 of the Code for 
Pressure Piping.” American 
Society of Mechanical Engi- 
neers, 29 West 39th St., New 
York 18, N. Y. $1.25. 


“A Literature Survey of the 
Thermal Conductivity of Liq- 
uids.”” By Byron C, Sakiadis 
and Jesse Coates. Bulletin 34, 
Engineering Experiment Sta- 
tion, Louisiana State Univer- 
sity, Baton Rouge 3, La. $1. 


Com Industries Research 
Foundation, 3 East 45th St., 
New York 17, N. Y. 


American Society for Testing 
Materials, 1916 Race St., 
Philadelphia 3, Pa. $6. 


Manufacturing Chemists’ As- 
sociation, 246 Woodward 
Bldg., Washington 5, D. C. 


35 cents. 


Bulletin 72. Research Infor- 
mation Service, 53 Nassau St., 
New York 38, N. Y. 


“Cinquante Ans de Per- 
fectionnement Technique.” 
Centre de Perfectionnement 
Technique, 28, Rue Saint- 
Dominique, Paris 7, France. 
4.120 fr. 


Treasury Dept., Bureau of In- 
ternal Revenue, Alcohol and 
Tobacco Tax Div., Washing- 
ton, D. C. 


“Directory of the Bureau of 
Entomology and Plant Quar- 
antine.” Dept. of Agricul- 
ture, Washington 25, D. C. 


“Disposal of Spent Sulfate 
Pickling Solutions.” By R. D. 
Hoak. Ohio River Valley 
Water Sanitation Commis- 
sion, 414 Walnut St., Cin- 
cinnati 2, Ohio. $2. 

—End 
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Fis experience will help you reduce costs / 


Since 1889, Swenson Engineers Have Been Leaders in the 
Design of Process Equipment for the Chemical Industries 


When you call on Swenson, you start with an important 
extra advantage! That’s because the Swenson engineer 
has all of the many years of Swenson experience at his 
command ... and the knowledge of how it can be used 
to serve you better, whether your problem is evapora- 
tion, filtration, spray drying or crystallization. 


SINCE 1889 
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Swenson representatives are engineers equipped to help 
you not only in the initial approach to the problem but 
in all its phases . . . analysis, layout, pilot plant opera- 
tion, design and recommendation of equipment. It’s the 
kind of help which has enabled leading chemical firms to 
achieve improved efficiency in processing . . . and most 
important, to reduce costs and make bigger profits! 


SWENSON EVAPORATOR COMPANY 
15669 tathrop Avenue Harvey, Illinois 


EVAPORATORS SPRAY DRYERS CRYSTALLIZERS FILTERS 





CE’s Guide to 
NEW TECHNICAL LI TERATURE 








Hew to... Company ..- 


Heating . effect savings in the heating of Submerged Com- 
corrosive liquids through the use of this com- bustion Co. of 
pany’s Submerged Combustion installations. 6 p. oe 

mon n 


Pumps core. dependable pump perform- Rice Pump & 
ance by choosing from this company’s line of Machine Co., 
portable, self- priming centrifugai pumps. 4. p. Grafton, Wis. 


Blenders ees thoroughly blend powders, Patterson-Kelley 
grains, pellets and flakes in any combination Co., 342 Warren 
with this company’s twin-shell model. Photo- St., East 
graphs, drawings, tables and text. 12 p. Stroudsburg, 

Pa. 


Latex Paints ig make » use of the latest. formu- Dow Chemical Co., 
lations for latex paints. Two bulletins. One Midland, Mich. 
is on Dow's eres in general, the other is on 
its Latex 744-B 


Safety . rapid treatments for a com- Fisher Scientific 
prehensive list of la oratory mishaps. Chapters Co., 717 Forbes St., 
on accident prevention, first aid, fire prevention, Pittsburgh 19, Pa. 
safety equipment. 48 p. 


Computer solve problems in dynamics: Beckman Instru- 
for industrial, military, research and educational ments, Inc., South 
{nthe with the lowest prices analog cornputer Pasadena 1, Calif. 

the quality class. 12 p. 

Compressors cope with a wide range ‘of ap- ~ Cooper- -Bessemer 
plications in the drug and chemical industries, Corp., Mount 
refineries and trochemical plants by choosing Vernon, Ohio. 
from a complete line of reciprocating com- 
pressors from 100 to 5,000 hp. 44 p. 


Analytical dial the weight in 20 seconds Fisher “Scientific 

Balance with a new ly-designed analytical balance which Co., 717 Forbes 
requires no weight handling. Sequence of photo- St., Pittsburgh, 
graphs shows how it works. 8 p. Pa. 








Packing get ‘maximum utility and ease Cc onax Corp.,’ 4515 
Glands of installation’ in process control, pies plant, — hao Buffalo 
laboratory and experimental appl cations by 21, ¥; 
oSagemel from a line of midget packing glands. 
Dp 
Power ets consolidate and simplify your Vickers Inc., 1400 


aosreuite system into one compact package type Oakman Blvd., De- 
unit. 4p troit 32, Mich. 





Crushers” . satisfy your “requirements from ‘Traylor Engi-_ 
a line of jaw, reduction and gyratory crushers. neering and Mfg. 
‘Also pictures other equipment for direct or Co., Allentown, Pa. 
supplemental work in the processing of ores. 8 p. 


Steam Traps wapaee automatically drain ~ boiler Armstrong Machine 
carryover and condensate loads too large for Works, Three 
standard traps to handle by choosing from a line Rivers, Mich. 
of traps with capacities to 300,000 Ib. per hr. 

p. 








ee supply your flexible tubing Flexible Tubing 
needs for flexible tubing for ventilation, fume Corp., Guilford, 
and dust removal and materials handling. De- Conn. 

scribes a line of tubing, where and how it can 

be used. 8 p. 





Tubing . 





Safety insure free, nonclogging dry “Stop- -Fire, Inc., 
chemical discharge by careful choice of ex- 125 Ashland P1., 
tinguisher. 2 P. Brooklyn 1, N. 
Synthetic guide yourself in your choice Carbide and Carbon 
Organics of organic chethicals. Physical properties of Chemicals Co., 
more than 320 products, 20 p. 30 East 42nd St., 
bs York 17, 


aN. 


. » « protect your lant against the Taller & Cooper, 

threat of carbon monoxide. ictures and dia- Inc., 75 Front st., 

neg of a protector system and its components. Brooklyn 1, N. Y. 
p. 





take advantage of this com- L. O. Koven & 
pany’s facilities B. fabricate anything made of Bros., 154 Ogden 
metal—large units as well as small. 24 p. Ave, Jersey City 7, 


aN. 








. install pumps properly, with Viking Pump Co., 
particular attention to rotary pumps. Drawings, Cedar Falls, Iowa. 
tabulated pipe friction data. 8 p. 


outfit your plant or laboratory Radiation Counter 
instrumen- with radiation detection instruments. Cataloged Laboratories, 5122 
tation are electronic instruments; Geiger, proportional West Grove St., 
and scintillation counters, reactor control instru- Skokie, Ill. 
ments. 





1024 HEPPERHAN AVENUE * YONKERS, NEW YORK 
Please -end dato on Graphaliey SUBMERGED OILLESS BEARINGS. 








’ 
’ 

' 

. 

7 

H 

; Tall Oil apply it to flotation processes. Tall ‘Oil Ass 
‘ 

. 

‘ 

’ 

’ 

' 





Flotation princip ion collectors, modifiers, froth- 122 East iond St., 
ers, flotation plants, phosphate rock flotation, New York 17, 
manganese ore flotation, iron ore fidtation. 4 p. N. Y. 








ZONE STATE 


ee 





(Continued) 
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BRISTOL ELECTRONIC 


DYNAMASTER POTENTIOMETERS 
feature Continuous Standardization! 


advantage 1: 


No dry cells to fuss with... 


thanks to Bristol’s constant voltage source, which is 
continuously compared with the voltage of a stand- 
ard cell. 


advantage 2: 
Continuous operation... 


no interruptions for standardization. 





advantage 3: 
No standardizing mechanism 





No wonder the Dynamaster is the finest- 
performing potentiometer on the market! 


BRISTOL DYNAMASTER With round (above) and strip 
(right) charts feature identical components and 
units, except for the chart drive. 


Bristol Electronic Dynamaster 
Potentiometers for every use! 


Recorders—single and multiple records and two 
continuous ink records; 


Electric Controllers — on-off and all types of 
proportioning control; 
Air-Operated Controllers—on-off, proportional 


(0 to 30% and 0 to 100%), reset, derivative, and 
reset plus derivative control actions. 


Write for free Catalog P1245 to The Bristol Company, | 
109 Bristol Road, Waterbury 20, Conn. 


BRISTOL “~ 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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FURAFIL* 


will help you 


J. ANTICAKING AND 


2. 


3. 


7 


CONDITIONING AGENT 


Furafil is a flowable, highly absorp- 
tive powder widely used to reduce 
caking. 


BURN-OUT MATERIAL 


Furafil burns slowly without undue 
evolution of gas which makes it 
useful as a burn-out material in 
several applications, 


REDUCING AGENT 


A typical ultimate analysis of Fura- 
fil shows a carbon content of 52%. 
This carbon will provide a reducing 
atmosphere for use in metal pro- 
cessing operations such as smelting, 
and in the reduction of sodium 
sulfate in glass manufacture. 


EXTENDER 

Furafil is a modified ligno-cellulose 
material, which is of value as a filler 
in phenolic resin molding powders 
and extender in phenolic resin ad- 
hesives. 


AVAILABLE 


Furafil is produced throughout the 
year. It is shipped in bulk or in bags. 
The above applications may sug- 
gest places in your processes where 
Furafil can be of help to you. Our 
sales staff will be happy to work 
with you in any applications you 
have in mind. 

Write today for additional informa- 
tion and a sample of Furafil. It will 
help you. 

*Reg. U. S. Pat. Off. 


he Quaker Qals (Ompany 


try of 
QO 


335L THE MERCHANDISE MART 
CHICAGO 54, ILLINOIS 


Room 535L, 120 Wall St., New York 5, N. Y. 
Room 435L, P.O. Box 4376, Portland, Oregon 
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New TEcuHNICAL LITERATURE, cont. . . 


What's 
New 
Em. « 


Dehumidi- 
fiers 


Raw 
Materials 


Engineering 
Service 


Instruments 


Dampers 


Cable 
Troughs 


Pipeline 
Equipment 


Protective 
Coating 


Instruments 


Speed 
Reducers 


Materials 
Handling 


Instruments 


Instruments 


Fluorine 
Compounds 


Pumps 


Mechanical 
Goods 


Conveyors 


How te... 


. . control humidity in large com- 
mercial and industrial buildings with surface 
dehumidifier units. Details of construction ; 
principles of operation. Outline dimensions, net 
weights, erection instructions. 32 p. 





-. . use this company’s Heliogen 
colors in enamels, flushing in oils, lacquers, 
lakes, paints and lacquers, paper, plastics, print- 
ing inks, roof granules, rubber and textile 
printing. 16 p 


take advantage of this com- 
pany’s facilities for the design and construction 
of complete plants, complete units and process 
equipment for the chemical, petrochemical, 
petroleum, food and other industries. 8 p. 


... measure such variables as tem- 
perature, pressure, flow and pH with noncontrol 
precision instruments which employ a poten- 
tiometer, Wheatstone bridge or other measuring 
circuit. Detailed specifications. 44 p. 


. regulate air flow in industrial 
applications with louver, round, mixing, outlet 
or fire dampers. *General specifications, perform- 
ance charts, damper operators. 12 p. 


ee reduce engineering detail in 
laying out support for control cables and instru- 
ment tubing by choosing from a line of expanded 
metal cable troughs. Drawings and photographs 
of various models. Loading and deflection curves 
for various sizes, 12 p. 


ee generate, “transmit, distribute 
atid utilize electric power in oil- field and pipe- 
line eg ge by choosing the proper ip: 
ment ables, graphs and product photographs 
aid in selection. 20 p. 
‘ protect. “painted « or - unpainted 
aluminum with a tough, durable coating that can 
be either brushed or sprayed on, 6 p. 


- . apply and operate side-posi- 
tioning regulating controls. Equipment used 
with each method is described and illustrated. 
~ eames a chart provides for quick selec- 
tion. 


. go about buying a worm gear 


On-the-job studies presented in 
8 p. 


speed reducer. 
words and pictures. 


.. make safe your loading and 
unloading problems on the shipping dock with 
light-weight heavy-duty magnesium Dockboards 
made by this company. 4 Be. 

- get continuous | indication of 
liquid level or valve position with two new mem- 
bers of this company’s group of miniature 
graphic panel instruments. 2 p. 


" get increased ‘versatility, “sta- 
bility and acc uracy with a new recording in- 
frared analyzer. 4 p. 


. » provide yourself with aromatic 
fluorine compounds in laboratory amounts. Price 
list. 4 p. 


- +. choose a rotary. pump “which 

incorporates within its own assembly all of the 

auxiliary attachments and various contreds usu. 

ally found elsewhere in most hydraulic systems. 
0 p. 

. ae satisfy your requirements for 
such products as protective coatings, tank and 
pipe linings, plastic fittings, hose, pinch valves, 
packings, conveyor belts and expansion joints. 
Catalog gives chemical properties, temperature 
limitations, sizes and recommended working 
pressures. 

bs % — bulk materials at 
the least possible cost by using a belt conveyor 
properly selected, installed and operated. In- 
stallation photographs, dimensions, specifications 
8 p. 


Company ... 


Westinghouse 
Sturtevant Div., 
Dept. T-433, 200 
Readville St., Hyde 
Park, Boston 36, 
Mass. 

Jeneral Dyestuff 
Corp., 435 Hudson 
St., New York 14, 
N:Y. 


Badger Mfg. Co., 
60 East 42nd St., 
New York 17, 

N. Y. 


Minneapolis- 
Honeywell 
Regulator Co., Sta- 
tion 64, Wayne and 
Windrim Aves., 
Philadelphia 44, 
Pa. 


Minneapolis- 
Honeywell Regu- 
lator Co., Station 
213, Wayne and 
Windrim Aves., 
Philadelphia 44, 
Pa. 


) See Cope, ‘Inc., 

711 South 50th 

aes Philadelphia 43, 
a. 


Gene ral Electric 
Co., Schenectady 5, 
N. Y. Bul. GEC- 
926. 


American Chemical 
Paint Co., Ambler, 
Pa. 


Ww estinghouse Elee- 
tric Corp., Bo 

2099, Pittsburgh 30 
Pa. 


Cleveland Worm & 
Gear Co., 3249-59 
East 80th St., 
Cleveland 4, ‘Ohio. 
Magnesium Co. of 
America, East 
Chicago, Ind. 


Minneapolis 
Honeywell Regu- 
lator Co., Station 
64, Wayne and 
Windrim Aves., 
Philadelphia 44, 
Pa. 

Minneapolis- 
Honeywell Regu- 
lator Co., Station 
64, Wayne and 
Windrim Aves., 
a 44, 
"a. 


~ Custom Chemical 
Laboratories, 2054 
North Cicero Ave., 
Chicago 39, Ill. 


Yale & Towne Mfg. 
Co., Stamford, 
Conn. 


U. “Ss. ~ Rubber Co 
Rockefeller 
Center, New York 
20, N. Y. 


E. F. Marsh Engi- 
neering Co., 4030 

Chouteau Ave., St 
Louis 10, Mo. 


—End 
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The Right Material... Expert Application 


Ge First, Kaylo Heat Insulation is proved a better material— 
' hydrous calcium silicate. Its light weight, strength, water- 
insolubility, low conductivity and wide temperature range 

give you extra advantages at no extra cost. 


Second, Kaylo distributors have the technical knowledge 
and experience to provide you with a complete insulating 
service. Their trained applicators are skilled craftsmen who 
do neat and efficient installation. 

To be sure of getting the most out of your insulating 
dollars for your next job, call the nearest Kaylo distributor. 
Chances are you can find him listed in the yellow pages of 
your phone book. If not contact us and we’ll give you his name. 


WRITE FOR FREE BOOK—"Kaylo Heat Insulation.” 
Address: Dept. N-370, Owens-Illinois Glass Com- 
pany, Kaylo Division, Toledo 1, Ohio. 


KAYLO ... first in calcium silicate 


...pioneered by OWENS i> ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: ATLANTA ¢ CHICAGO * HOUSTON * NEW YORK © PHILADELPHIA © PITTSBURGH * ST, LOUIS 
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5 Money-Ma: 
for ON EXC. 


IN 1912 Permutit pioneered the use of jon ex- 
change by applying it to the treating 
For over forty years now Permu 
ued to pioneer the development of) 
tionary process. The result is that 
try is finding many valuable 


REMOVAL of impurities from solutions 
CONCENTRATION of valuable substances to 
make their recovery commercially profitable 
SEPARATION of substances from each other 


SUBSTITUTION of specific ions for other ions iny 
solution S 


CATALYSIS of chemical reactions 


~ 


Og: 
: 


Permutit Ion 
cessfully in 


sed suc- 
organic 
eCOV organic 
mutacture, antibiot 
treatment and ot 


hop investigate the Doh 
> 


| 930 West 42nd Street, 
to Permutit Company 





OLIVER 


Each the Nemesis of Pulps Forming 
Thin, Sticky, Flow-Retarding Cakes 


® The Oliver Precoat Filter operates in continuous 
cycles with a pre-formed ‘precoat’ of suitable porous 
material such as diatomaceous earth. Solids form a 
thin film on the surface of this precoat which is 
shaved off by a traveling knife edge as the drum 
rotates, leaving continually a fresh surface of precoat 
for cake deposition. Actual filtration continuous for 
periods ranging from 8 hours to several weeks before 
the precoat is used up and a new one has to be 
formed. Precoating takes an hour or two. 


®@ The Oliver Panel Filter in contrast to the Precoat 
Filter doesn’t use a precoat. Nor is there any wire 
winding to hold the cloth on the drum. An ingenious 
discharge mechanism picks the thin cake off the cloth 
leaving it clean and ready for further cake deposi- 
tion. The cloth is in a relatively small piece and is 
held in place by cavuiking into recesses between 
sections. 





Precoat 
FILTER 


Panel 
FILTER 





HY two distinctly different filters for hand- 

ling pulp forming one class of filter cake? 
Another question answers that one: “What do you 
want to do with the cake? Keep it or throw it 
away?” 
The Precoat Filter makes use of a pre-formed layer 
or ‘precoat’ of filter aid which, as it is removed 
with the cake, mixes with it. Usually such cakes 
are discarded, although it is often possible to 
separate the solids from the precoat by a suitable 
solvent. 


The Panel Filter does not use a precoat or pre- 
formed layer of filter aids. Thus it discharges the 
solids uncontaminated in any way. It, too, handles 
easily those thin, sticky, flow-retarding cakes. It is 
usually recommended when the cake is valuable 
or is to be processed further. We call these two 
filters to your attention in case you wish fo obtain 
the advantages of continuous and automatic filtra- 
tion of a pulp that for one reason or another 
produces an extremely thin cake. 


MEXICO & CENT. AMERICA 





New York 18 — 33 W. 42nd St. Chicago 1 — 221 N. LaSalle St. 
Oakland 1 — 2900 Glascock St. San Francisco 11 ~ 260 Calif. St. 


Export Sales Office — New York e Cable — OLIUNIFILT 


OLIVER UNITED FILTERS — 


Gilli HC. 


WORLD WIDE SALES, SERVICE AND MANUFACTURING FACILITIES 


CANADA EUROPE & NORTH AFRICA 


E. Long, Ltd. Dorr-Oliver S. A. Brussels 

Orillia, Ontario Dorr-Oliver $.N.a.R.L. Paris 

Dorr g.m.b.h. Wiesbaden (16) 
Dorr-Oliver Co., ltd., London, $.W. 1 
Dorr-Oliver $.0.R.1. Milano 


Oliver United Filters Inc. 
Dorr-Oliver, N.V. Amsterdam-C 


Oakland, Calif. 
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PHILIPPINE .ISLANDS 
E. J. Nell Co. 
Manila 
HAWAIIAN ISLANDS 
Honolulu 
A. R. Duvall 
WEST INDIES 
Wm. A. Powe — Havana 


FACTORIES: 
Hazleton, Pa. 
Oakland, Colif. 


SOUTH AMERICA & ASIA 
The Dorr Co., New York 
AUSTRALIA 
Hobart Duff Pty., Ltd. 
Melbourne 
SOUTH AFRICA 
E. L. Bateman 
Johannesburg, Transvaal 
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In some things Quality is obvious 








Coal-Tar Chemicals 
Quality must be proved by performance 


BUY BARRETT AND BE SURE! oe 


cresols 
Cresylic Acids 
Xylenols 
Pickling Inhibitors 
in raw materials and nearly 100 years oi experience in the manufacture of coal-tar preducts. —— 
Xylol 
Naphthalene 
Hi-Flash Solvent 
Phthalic Anhydride 
Dibuty! Phthalate 
ELASTEX* DCHP Plasticizer 
reais 5 BE cen (DIOP) 
“ELASTEX” 50- asticizer 
BARRETT DIVISION “ELASTEX” 28-P Plasticizer (DOP) 
ALLIED CHEMICAL & DYE CORPORATION Phenolic Resins 
40 RECTOR STREET, NEW YORK 6. N.Y Niacin (Nicotinic Acid) 
: Pier ae Isonicotinic Acid 
In Canada: $0 pane 
icolines 
The Barrett Company, Lid., Crulaaline 
5551 St. Hubert St., Montreal, Que. Latidines 
Tar Acid Oils 
Neutral Coal-tar Oils 
Coal-tar Creosote 
*Reg. U. S. Pat. Off CUMAR* Paracoumarone-Indene Resin 
Carbonex* Rubber Compounding 
Hydrocarbon 
Bardol* Rubber Compounding Oil 
Flotation Agents 


When you buy from Barrett, you get uniform quality resulting from Barrett’s basic position 
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cia) enema Howard C., Gary, McGraw-Hill Dept. of Economics 





1953 Will Be a Better Year 


Industry profits next year will be up 10 to 15 percent. 
And if the excess profits tax—which expires in June—is 
eliminated, the profits boost might be larger. 


This outlook is based on the expec- 
tation that there will be a relatively 
high level of industrial activity next 
year powered, in large part by contin- 
ued heavy military expenditures. 

In the unlikely event that there is a 
serious general slump, the earnings of 
chemical companies will fall—but not 
to the extent that profits for all indus- 
try will drop. Some chemical compa- 
nies that are hit hardest by the excess 
profits tax can withstand (if the tax is 
not renewed) as much as a 35 percent 
drop in pre-tax earnings without any 
noticeable decline in after-tax profits. 
> No Tuming Point—There is no rea- 
son to fear that the relatively unspec- 
tacular record of 1952 marks a turning 
point for chemicals. 

In some circles there is concern that 
the postwar pace of plant expansion 
may have brought on overcapacity in 
the industry. The threat of foreign 
competition and tariff reductions by 
this country make these doubters even 
more jittery. 

A look at the record is reassuring. 
During the past 25 years chemicals 
have had to expand facilities at an 
average rate of 10 percent a year, com- 
pared with a 3 percent average for all 
industry. And the basic forces respon- 
sible for this lively growth still exist 
today. 
> Bank on Research—One of the major 
factors propelling the industry forward 
is the emphasis on research. Research 
means new products and new uses for 
older items. Research activity in 
chemicals is at an all-time high—and 
continues to advance. Companies that 
boosted sales fivefold in recent years 
probably increased research activities 
by at least that amount. 

When the twin scourges of break- 
neck inflation and shortages no longer 
harass chemical managers they can 
then concentrate on bringing some of 
the products constantly turned out in 
their labs to the market. ‘This work is 
neglected when—as has happened so 
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often in the past decade—the industry 
has to strain to meet an overwhelming 
and urgent combination of military 
and industrial demands. 

By bringing forth new products the 
chemical industry can do much to 
lessen the intensity and shorten the 
duration of any decline in earnings. 
Almost daily there are a stream of 
stories about new chemical develop- 
ments. Here are a few examples of 
why industry leaders are optimistic: 
> Petrochemicals—This industry offers 
a spectacular display of the value of in- 
dustrial research. The onrush of chem- 
ical synthetics left the coal-tar and 
agricultural industries far behind; these 
old stand-bys just couldn’t turn out 
sufficient raw materials. So petro- 
chemicals are filling the gap. 

But the petrochemical revolution 
has meant new gains for agriculture. 
Tremendous production of nitrogen 
fertilizers has enabled farmers to bring 
new land under cultivation and has 
stepped up their yield on more fertile 
farms. Much of our industrial alcohol 
now comes from petroleum or natural 
gas instead of the fermentation of grain 
and sugar. Additional land thus be- 
comes available for food cultivation. 
It’s a safe bet that within ten years 
petrochemical detergents will have 
taken over a large share of the pack- 
aged soap market. The fats and oils 
thus saved can be added to the nation’s 
food potential. 

There seems to be no limit in sight 
to the petrochemical horizon. Indus- 
try investment is already in excess of 
$2 billion. Sales in 1952 will include 
8.5 million tons of chemicals with a 
value of more than $1.5 billion. The 
output in 1925 was 75 tons. 
> Plastics—The plastics molding busi- 
ness is being reshaped by wider use 
of plastics for metals as large parts in 
such consumer goods as refrigerators 
and television sets. There are pres- 
ently available 4,000-ton presses which 
can turn out four 50-Ib. cabinets—for 


housing either television or radio sets 
—all at one time. 

The trend towards larger plastic parts 
means that capital investment required 
in present-day compression molding is 
much greater than was formerly the 
case. 
> Latex Paint—This new segment of 
the paint industry is fast becoming a 
top money maker for both manufac- 
turers and dealers. The paint was first 
introduced during World War II. In 
1947-48 a larger scale selling campaign 
was attempted. 

At first the home consumer and the 
professional painter were indifferent. 
It took much research by chemical and 
paint companies to get the bugs out 
of the new product. 

Sales figures tell the story, In 1950, 
10 million gallons were sold. This had 
risen to 21 million gallons by 1951; 
preliminary estimates place the total 
for 1952 at more than 40 million. 

Latex paint now represents about 
15 percent of all trade sales in the 
paint, varnish and lacquer industry. 
This percentage is certain to grow. 
> Repellents—Clothes that keep in- 
sects away because of an odorless, col- 
orless repellent impregnated in_ its 
fibres may be just around the corner. 

The Army has experimented with 
this new product—they call it Formula 
M-1960—in Korea. It worked well. 
The Army immediately decided to ap- 
ply the repellent to all military gar- 
ments as soon as supplies permit. The 
new repellent doesn’t kill mites, fleas, 
ticks, mosquitoes, and leeches. It just 
keeps them away. Accordang to the 
Army, the repelling effect’ lasts. 

Another new repellent—this one to 
be applied to the skin—has just been 
announced by the Army. So far it has 
demonstrated a six hour effectiveness 
against the onslaught of mites, mos- 
quitoes, biting flies, gnats and fleas. 
Army scientists expect to make con- 
siderable improvements in its span of 
effectiveness and appearance soon. 

These new developments—and the 
hundreds of other examples that could 
be cited—are the hidden reserve of 
strength possessed by chemicals. The 
industry is always in a state of flux. 
The chemical engineer working in de- 
velopment today is the best guarantor 
of the industry’s future tomorrow. 
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Procas Sndestoy Trend 


CONSUMPTION 











Octob Sept. August 
(Ea) Prelim.) (Revised) 








INDEX 272.00 266.44 267.28 








Fertilizer 55.60 57.42 
Pulp and poper 26.98 27.83 
Petroleum refining 27.40 27.34 
Iron and steel 17.13 15.59 
30.73 30.50 

22.84 24.59 

28.32 27.25 

10.84 11.31 

11.07 11.20 

4.61 4.61 

j g é ple soir) ae acl az 23 9.57 9.02 

O35 37° JFMAMJJASOND falco 
Bi 1952 15.31 15.25 




































































PRICES 


947 Average = 100 
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Chemical Engineering's Price Indexes 


Chemicals DOWN -1.1% 
Oils ond Fots: UP +3.2% 














Chemicsls Oils & Fats 





As of December 1, 1952 117.71 62.93 
Last month 119.06 60,98 
December, 1951 120.94 71.12 
December, 1950 115.44 82.77 
























































HIGHLIGHT OF THE MONTH 

















Tm Your Neighbor’s Troubles 


Textile boom dies before it gets 
under way. November output of all 
textiles averaged about 5 percent below 
the recent September high (seasonally 
adjusted). It appears that the textile 
industry cannot work at full or near 
full capacity for any length of time 
without some trouble developing—in- 
ventory, demand or price. 

Third quarter output of synthetic 
fibers showed a 20 percent increase 
10 0 mo Ivo over the very poor second quarter re- 


1951 ; vie sults. But current figures indicate an- 
oe eee eee ee ee ee eee other build-up of stocks is taking place. 
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Fi seat taht nt BP 


“and from the best makers, lady!” 


These are well made and give dependable service, the sidewalk 
merchant implies. Was there ever an eager salesman who 
didn’t! 

To the men who order more than 85 per cent of all Multi- 
wall bags, reliability of manufacturer is one of the most im- 
portant considerations”. 


But it must be a proved reliability. 


Union reliability has been demonstrated by 76 years of 
unbroken leadership in paper packaging. Union’s mammoth 


Savannah plant, world’s largest integrated pulp-to-container 
mill, produces Multiwalls by the million. 


Capacity and fair treatment are among the many good 
reasons why, with a free choice of all Multiwall manufacturers, 
major buyers are specifying UNION Multiwalls to a greater 
extent than ever before. 


More so every day... 


IT’S UNION FOR MULTIWALLS 


*August, 1951 research study. 


UNION BAG @ PAPER CORPORATION ®@ WOOLWORTH BUILDING, NEW YORK 7 





Experienced 


Reliable 
































TEARS AGO 


this BAKER PERKINS patent* 
introduced a new era of mixing efficiency 
to the chemical processing industry 









his machine, patented in 1876, was 
the first practical step towards effi- 






cient mixing and kneading operations 

in the chemical processing industry. No. 180,568. 
It was the forerunner of the BAKER PERKINS mixing 
equipment, that has helped make the ‘continued : 









growth and expansion of that industry possible. 
Through constant research, BAKER PERKINS has 
maintained its lead in the development of machin- 








ery for nearly every type of heavy duty mixing opera- 
tion. Today, BAKER PERKINS Mixers are highly 
regarded not only in the chemical processing field 
but in such widely diversified industries as foundries, 









bakeries, rubber, paint, plastics and rayon. 
BAKER PERKINS Laboratory Mixers help the research 
chemist and engineer in making pilot plant 
studies. B-P ter Meer Centrifugals fill the need for 
fast, efficient centrifugation. And B-P List system 
Ko-Kneaders at last make continuous mixing and 











kneading a practical operation. For complete 
information about BAKER PERKINS mixing equipment 
for the chemical processing industry, consult a 

B-P sales engineer or write us today. 














% The first double blade mixing and kneading ; 
machine, invented by Paul Freyburger in 1876 ElHES StS 
for the Werner Pfleiderer Company, which Whrihai hy ar 
later became part of BAKER PERKINS INC. Sx gn | ee 








\ 


BAKER PERKINS INC. 


CHEMICAL MACHINERY DIVISION © SAGINAW, MICHIGAN 
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product recovery 
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Novel Solids Feeding System 


New standpipe system shows how non-fluidized solids 
might be fed into a fluidized bed reactor. It’s designed for 
coal carbonization or gasification processes. 


The usual way to feed solid particles 
into a fluidized bed reactor operating 
at a high pressure is to use an aerated 
standpipe. This has a fluidized col- 
umn of solids high enough to give a 
pseudo-hydrostatic pressure greater 
than that in the reactor. 

But this method will not work when 
the particles are as coarse as 0.10 in. 
(such as are commonly used in the 
carbonization or gasification of coal, 
lignite or shale) since it isn’t possible 
to “fluidize” a long, narrow column 
of coarse particles. 

Nor can a non-fluidized column of 
solids normally be used, since there 
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is no compact mass in the reactor to 
control the flow from the solids leg. 
P Ogorzaly’s Technique—Now Henry 
J. Ogorzaly claims a new system specif- 
ically adapted to overcome these diffi- 
culties. He has assigned his inven- 
tion (U.S. 2,613,832) to Standard Oil 
Development Co. 

Ogorzaly uses a standpipe of non- 
fluidized solids (see cut). An inert 
gas such as air, introduced near the 
bottom of the standpipe, flows up- 
ward through the column. 

Crux of the invention evidently 
hinges on having a column high 
enough to give a back-pressure of air 


slightly greater than the pressure in 
the reactor. This prevents loss of gas 
from the reactor to the standpipe. The 
solids flow continuously down through 
the standpipe and countercurrent to 
the gas. 

Flow rate of the solids is regulated 
by a solids metering device such as 
the rotating table shown in the dia- 
gram. ‘The pressure drop through 
the column must be kept less than 
the weight of the column of solids; 
otherwise there will be “slugging” of 
solids. 
> Use on Oil Shale—Herc is one of 
the examples given to show how the 
method might be used: 

Suppose the feed is 7,000 tons per 


‘day of an oil shale ground to pass 


through a }-in. screen and with an 
apparent density of about 78 Ib. per 
cu. ft. The feed hopper is at at- 
mospheric pressure. -The material is 
to be fed into a distillation zone main- 
tained at about 15 psi. gage pressure. 

According to the claims of the 
patent, all that’s necessary is a shale 
column 32 ft. high and 24 in. wide 
—and 200 to 250 standard cu. ft. per 
min, of air injected into the base of the 
column. 


MEET THE AUTHOR... 


. .» MELVIN NORD 

Tomorrow’s Technology now be- 
comes a monthly feature of Chemical 
Engineering. It’s a service department 
you’ve asked for and we believe it’s 


January 1953—Cuemicat ENGINEERING 








CuemicaL ENGINEERING—January 1953 





PETRO-CHEM ISO-FLOW FURNACES 


ME TT 8 2 i. | 0-2 38 A? A © 49 Ov. ¥ 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET,.NEW YORK 
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Tomorrow's TECHNOLOGY, cont. . . 


one that you'll read regularly. So right 
now we're going to tell you a little 
about the author. 


Melvin Nord is exceptionally well 
qualified to do this job for you. A 


° chemical engineer himself, Dr. Nord 
is a four-degree man—three in chemi- 
cal engineering (including his Ph.D.) 

and one in law (LLB.). He is now 
associate professor of chemical engi- 
neering at Wayne University in De- 
troit. 

Besides his six years of teaching, 
Dr. Nord’s practical experience in the 
chemical process industries also adds 
up to six years. Part of this was spent 
in plant design on gaseous diffusion 
processes for atomic energy. He has 
also done extensive consulting work 
in patents, equipment design and proc- 
ess design. 

Dr. Nord has written many technical 
and legal papers—some 40-odd, accord- 
ing to his latest count. A number of 
these have appeared in Chemical En- 
gineering, including his special report 
on Sublimation in our September 1951 
issue. Next fall his “Textbook of 
Engineering Materials” will be pub- 
lished by John Wiley & Sons. And 
to top it all, he’s already working on 
a book of legal problems for engineers. 

He is an active member of many 
professional . organizations: AIChE, 
AAAS, Sigma Xi, ACS, National So- 
ciety of Professional Engineers, Engi- 
neering Society of Detroit. Dr. Nord 
is a registered professional engineer, 
a member of the Michigan and Federal 
Bars and a registered patent attorney. 

It all adds up to an impressive rec- 
A ord for a man of 34—married and with 

nd since you can once more turn to Nylon Cloth, it might be well to review | ‘Wo,children, too! 
its outstanding filtering values: | We welcome Melvin Nord as a 

| regular contributor to Chemical Engi- 
neering. We believe his Tomorrow’s 
® highly resistant to most common alkalies, common organic acids Tachiaciogy will be just what you've 


and many other chemicals. been asking for. 





® highly resistant to heat; permissible temperatures up to 250°F; | 
its superiority pronounced in the 200°-250° range. 


@ unaffected by fungi, molds and bacteria; also unaffected when 
steam-sterilized making it ideal for filtering food products, phar- 
maceuticals and other products where contamination is a factor. | . Ima drying or a sublimation process, 


| New Way to Remove 
| Solid Condensed Vapors 


| ° 
® highest tensile strength of all fibers, natural and synthetic; out- ge gorsironedae ee sd ‘he 


standing flex and abrasion resistance factors. solids to deposit in a flowing liquid 


® smooth, non-clinging surface for easy cake discharge. So claims James R. Shields in U. S. 
2,613,513 assigned to Blaw-Knox Co. 


Before ordering, write us for laboratory test samples to re-check its values A shell-and-tube vacuum freeze-out 
for your requirements. condenser for condensing water vapor 
to ice is made continuous in the fol- 


Weavers of dustrial iltee Midia for ovet Aly Yeats lowing way: Water vapor is fed up- 


ward through vertical tubes while a 
National 1S ilter Wledia Corp.) film of oil of low vapor pressure (such 
as dibutyl phthalate) runs down the in- 
General Offices & Mills: New Haven 14, Conn. ner surface of the tubes. As the vapor 


Wester Office & Factory: Salt Lake City 1, Utab freezes, the ice particles are carried 
Sales OMcss—Raprecentetives downward to a melting chamber be- 


Chicago, Wt. Cincinnati, Obie Wovsten, Texes Octo, erway. nbemedbong, South Avice low the condenser. 
2627 West 19% 5, Rovslown Center Bldg. 14046 Second Matlone! Bonk Bip, icalel Fly «Edward L. Retemen | Heat applied in the melting cham- 
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ber causes the ice to melt. The water 
thus formed settles below an oil layer 
in the chamber, since the head of oil 
floating upon the water is sufficient 
to keep the water from flashing back 
to vapor. The water is then dis- 
charged by a pump. 

This method is claimed to be par- 
ticularly suitable for high-vacuum 
drying operations, including freeze-dry- 
ing. It may also be used in other op- 
erations, such as sublimation, by mak- 
ing the appropriate modifications. 

No information is given on the 
order of magnitude of heat-transfer 
coefficients that can be obtained in 
such an apparatus. It is undoubtedly 
an advantage to prevent the build-up 
of a solid film. Yet this is offset to 
some extent by the low rates of heat 
transfer obtainable through viscous 
liquids at low temperatures. 
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INDUSTRIAL CATALOG 


In this comprehensive catalog is the complete line of 
jaterial fo} | Snap-on sockets and wrenches for industrial production, 
| To users of power driven nut runners and impact wrenches, 
‘ this book offers an instant answer to every socket need... 

_L—» Spent solvent every type, every size. Included is a wide range of Snap-on 
; SN hand tools for assembly operations and plant maintenance. 
This edition obsoletes any previous issue that may be in your 
files. Write for your copy today. 

















ae GE SNAP-ON TOOLS 
Liquid-Liquid Extractor Has | = @QgRPORATION 
Unusual Plate Construction 8106-A 28th Avenue 


A novel type of perforated-plate Kenoshe, Wisconsin 


tower for liquid-liquid extractions has 
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NEWARK 
Metallic 
FILTER 
CLOTHS 


sai 


Here are five difterent weaves of 
Newark Metallic Filter Cloths. All different in the 
arrangement of the strands; hence different also in 
their functioning. 


Study the shape of the solids in your solution being 
filtered. That's just as important as the size, if you 
want clarity of filtrate. Then write us fully about the 
solids and we'll be glad to recommend the weave 
of the cloth that will “stop” them. 


Many malleable metals are still available so, if nec- 
essary, we can probably supply you with a material 
that will also withstand highly corrosive conditions. 
When writing, also give solution characteristics. 


All Newark Filter Cloths are woven in our own plant, 
on our own looms, by our own skilled weavers. 


Our entire tine of Filter Cloths, Wire Mesh and 
Space Cloth, Sieves, “End-Shak" Testing Units 
and other Newark Products are described fully 
in our new Catalog D. Send for a copy. 


EJewark Wire Sloth 


COMPANY 


351 VERONA AVENUE » NEWARK 4, NEW JERSEY 


Wow Orieans, te. Les Angeles. Cellf, Heuston, Texas 
20% Weeter Dr. S20 Maritime Gidg. 1400 So. Alamede St. P 0. Ber 1970 


Tomorrow's TECHNOLOGY, cont. . . 


been developed by Richard B. Tickler 

and assigned to Standard Oil Develop- 
| ment Co. 
| The tower is said to give high plate 

efficiency because it specifically pro- 
vides for good mixing and good settling 
of the two liquid phases. 

Plates are perforated at opposite 
ends, but not in the area between 
(see cut). Besides, they are placed 
at an angle from the horizontal (about 
45 deg.) instead of horizontally. The 
plates thus form a zig-zag pattern in 
the tower. 

In operation, the heavy liquid 
builds up on the top of each plate 
while the light liquid builds up be- 
neath each plate. An interface be- 
tween the two liquids is established 

in the space between each plate. 
| Enough pressure is thus provided at 
_ the edges of the plates that heavy 
liquid will be jetted downward through 
the light liquid at the lower end of 
each plate. In turn, light liquid will 
be jetted upward through the heavy 
liquid at the upper end of each plate. 

The two countercurrent streams im- 
pinge on each other at each end of 
the plates; this provides good contact 
in these relatively small mixing zones. 
| A set of baffles may be placed be- 
| tween the plates at the mixing zones 
| in order to avoid excessive turbulence. 
The mixed liquids then flow concur- 
rently outward toward the center of 
| the tower where the layers separate. 
|  Tickler claims (in U. S. 2,614,031) 
| that his equipment is equally suitable 
for liquids easy to mix but difficult 
to separate (such as phenol and oil) 
or to those difficult to mix and easy 
| to separate (such as caustic solutions 
| and oil). 

















For Keeping Posted . . . 


This department will help you keep 
up-to-date on what’s new and novel 
in American equipment and process- 
ing. It is a digest of recently issued 
patents selected and evaluated for you 
by Melvin Nord, 664 Putnam, De- 
troit 2, Mich. You can get copies of 

| any patents, including those mentioned 
here, by ordering from the Commis- 

_ sioner of Patents, Washington 25, 
D. C. They cost 25¢ each. Do not 
send stamps. 
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Built for LONG LIFE 


EAVY DUTY 

CONSTRUC- 

TION—no skimp- 

ing, no corner cut- 

ting—is what you 

can look for in 

Allis-Chalmers Type S pumps. Extra metal 

thicknesses, extra strong parts, extra con- 

struction features, and extra careful work- 

manship are always there to give you long 

life, low maintenance and low cost per 
gallon pumped. 

Every Allis-Chalmers double suction 
pump is carefully tested on the most 
modern pump testing equipment in the 
industry. Each installation is individually 


FREE slide films on pump theory, application and maintenance. 
your Al‘is-Chalmers representative. 


ALLIS-CHALMERS 
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engineered by men whose experience in 
thousands of pump installations will give 
exactly the right pump for your needs. 
Allis-Chalmers can take full responsi- 
bility for your pumping operation because 
Allis-Chalmers can furnish the complete 
installation — pump, motor, control and 
drive—all built of coordinated design by 
one manufacturer. Efficient operation is 
assured and maintenance costs are kept low. 
Whatever your pumping problem, call 
your nearby Allis-Chalmers Authorized 
Dealer or District Office. Or write to 
Allis-Chalmers, Milwaukee 1, Wisconsin, 


for Bulletin 08B6146. A-3580 
Texrope, Vari-Pitch and Magie-Grip 
ore Ailis-Cholmers trademarks. 


Cs 


 Maiaiaatrtiee eeepc ctr 
Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country, 


MOTORS — ) to 
25,000 hp and up. 
All types. 


CONTROL — Manual, 
magnetic and comtina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE ~~ Belts in 
all sizes and sections, 
standard and Vari- 
Pitch sheaves, speed 
changers. 
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Ammonium Sulphate Crystallizer 


Crystals of controlled size and shape can be made by 
blowing air through a saturated salt solution. The process is 
continuous, combines evaporation and crystallization. 


Essential feature of the Robinson 
continuous evaporative crystallization 
process (see cut) involves blowing an 
inert gas (such as air) through the 
liquid. This evaporates water from 
the solution and also cools it; each of 
these helps to form crystals. 

The new process, developed by Sam 
P. Robinson and assigned to Phillips 
Petroleum Co., can be used to pre- 
pare ammonium sulphate or other 
crystals of controlled size and shape. 
It is described in U. S. 2,614,035. 

Feed to the crystallizer is a satu- 
rated salt solution at a temperature 1 
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to 25 deg. F. below the “boiling point 
saturation limit.” This limit is shown 
(see cut) for the system ammonium 
sulphate-water. 

Here the solubility of ammonium 
sulphate in water is plotted as a func- 
tion of temperature in the lower curve; 
the normal boiling point of ammo- 
nium sulphate solutions is plotted in 
the upper curve. The point of inter- 
section of these curves is the “boiling 
point saturation limit”; it indicates the 
maximum solubility (and maximum 
boiling point) of ammonium sulphate 
solutions at atmospheric pressure. 


7 Temperature, deg. F 
40 





2 ’ 
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>» How It Works—Feed solution is led 
into the evaporative crystallizer until 
the desired liquid level is reacheu; 
thereafter it feeds in automatically 
under liquid control. Air is then 
blown through the solution to cause 
evaporation and cooling, with conse- 
quent crystal formation. 

Normally the rate of air flow is 
adjusted so as to maintain a crystal- 
lizer temperature of about 145 to 150 
deg. F. At this temperature, air will 
evaporate as much as 11 times as much 
moisture as it will normally carry (even 
if it is saturated at room temperature). 
Cooling to too low a temperature is 
economically undesirable, since the 
quantity of air needed goes up rapidly. 

Air provides excellent agitation of 
the whole solution. As a result, the 
crystals are automatically classified or 
sized. The turbulent motion carries 
the small crystals to the top—thus 
gives them a chance to continue their 
growth. 

Larger crystals settle to the bottom 
and are removed continuously by a 
diaphragm pump. They are sent to 
a weir box which splits the stream into 
product and recycle streams. 

The ratio of recycle to product is 
in the range 1:1 to 5:1. This is neces- 
sitated by the fact that too much 
crystallization will occur unless high 
liquid flow rates are maintained. The 
recycle enters the crystallizer below 
the liquid level. The product stream 
contains crystals suspended in mother 
liquor. These are separated from the 
liquid in external crystal recovery 
equipment. 

Vent gases are led to a stack, En- 
trained liquid drops to the bottom of 
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TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 





TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 

















HYDROSTATIC GAUGES 
FOR ALL PURPOSES 
PRESSURE * VACUUM ° DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 
SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


4%1 GETTY AVE., PATERSON, N. J. 


FILTER 
CLOTH 


FOR ALL PURPOSES 


ALKALI RESISTANT © ACIDPROOF 
© HEAT RESISTANT 
Press sacks, tubes, discs, 
rotary covers, 
Centrifugal Liners, and Dust 
Arresting Bags, Etc. 


WOVEN GLASS & “DURAKLAD” 
SYNTHETIC CLOTHS 
VINYON - NYLON - SARAN - STANTEX 


Filter Paper 
for Plate and Frame Presses 
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ERATOR 


ever built! 


CAL, REFINING, METAL- 
r Nifrogen atmospheres are 
find Gas Atmosphere Nitrogen Gen- 

ering greater efficiency at lower costs. 
mare andvyou'll discover why today more Gas 
tmosphere Generators are being installed than ever 
dre. The new, improved Nitrogen Atmosphere Gen- 
tords a completely packaged unit with lowest floor 
space requirements. Factory mutual approved safety 
devices are used throughout. Automatic push button 

“ controls with automatic temperature control. 
The Gas Atmosphere Nitrogen Generator has maxi- 
mum flexibility — impartial laboratory analysis shows 
99.9 per cent Nitrogen, or up to 10 per cent com- 
bustibles in Nitrogen can be continuously 
maintained. Many other exclusive features 
make the G-A Generator the best, most 
efficient generator ever built. 


ORIGINAL G-A DESIGN COMBUSTION 
CHAMBER — Reboiling method of reacti- 
vation of CO, absorbing solution first 
adapted to nitrogen generators by Gas 
Atmospheres, Inc. Of compact design this 
method assures highest efficiency — most 
economical operation. 


For more complete information write for Bulletin number N-432 
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VELAND 16, 











oat Comosion Checked | 


Saran Rubber at Work 


These large cation and anion exchangers 
regenerate the ion resin in a 10% concen- 
tration of hydrochloric acid. Ordinary linings 
pulled out and cracked at the flanges. There 
has been no difficulty since soran rubber was 
instalied 23 months ago. 


“¢ SARAN RUBBER cng 


Industries handling, storing or transporting cor- 
rosives can lower operating costs and increase the 
life expectancy of costly equipment by installin 
saran rubber tank lining. The thigh degree of bot 
chemical and abrasive resistance makes saran 
— an outstanding lining where resistance 
ease, man ny solvents, acids and other chem- 
icals is requir 
Saran rubber can be applied easily, effectively 
and economically by experienced tank lining 
applicators located strategically throughout the 
country. Get in. touch with an applicator today 
by contacting your nearest Saran Lined Pipe 
Company office. 


Write to the Distributor 
SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE «© FERNDALE, MICHIGAN 


Offices in: New York © Boston © Pittsburgh « soy Hed . 
Chicago ¢ Portland « indianapolis « San Francisco « @ Denver 
fos Aeahos © Meaning Civeciod > Chedaotan 00 steremes armess 


clip and send today! 





tain Slant Hk Disease 

2415 Burdette Avenue, Ferndale, Michigan 

Pleare send me your catalog on Saran Rubber Tank Lining 
and Saran Rubber Molding Stocks. 


Name 
Company 
Address 
City, 
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for tank cars 
storage tanks © tank trailers 
processing tanks 
production tanks 


RELATED PRODUCTS 
Saran rubber molded parts—stoppers, 
diaphragms, various-sized moldings 
for valves, instruments, etc. 

Saran lined steel pipe—corrosion- 
resistant pipe that gives long-term 
operation with minimum maintenance. 
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the stack, where it drains back to the 
crystallizer. 

> Ammonium Sulphate Crystals—Here 
is how the process is said to work on 
ammonium sulphate. 

Concentrated ammonium sulphate 
solution boiling at 205 deg. F. is fed 
to the evaporative crystallizer. Cool- 
ing air at 80 deg. F. and 50 percent 
relative humidity is introduced into 
the hot solution at the rate of 25 cu. 
ft. per min. This cools the solution 
to 150 deg. F. At this temperature 
8.8 Ib. of crystals are recovered per 
100 Ib. of feed liquor. 

Cooling to 145 deg. can be brought 
about by using 30 cu. ft. per min. of 
air. This will give a recovery of 10.2 
Ib. of crystals per 100 Ib. of feed 
liquor. 

Cooling to 120 deg. F. requires 72 
cu. ft. per min. and gives a recovery 
of 12.7 Ib. of crystals. 


Fine Metal Powders 


Metal powders of very small par- 
ticle size and uniform size distribution 
are produced by thermally decompos- 
ing a metal carbonyl in a reactor and 
feeding in vapors of a liquid that boils 
above the decomposition temperature 
of the carbonyl. 

The metal deposits on liquid nuclei 
produced by the condensation of va- 
pors of the added liquid. The process 
is described in U. S. 2,612,440 by 
G. QO. Altmann (assigned to General 
Aniline & Film Corp.) 


Salt as Extractive Solvent 


Salt solutions can now be used as 
the extractive solvent to separate 
water-miscible aliphatic alcohols which 
form close-boiling aqueous azeotropes 
dificult to separate by ordinary frac- 
tional distillation. 

This new extractive distillation proc- 
ess is described (U. S. 2,612,468) by 
Charles E. Morell and Edwin R. Gilli- 
land. It is assigned to Standard Oil 


Development Co. 


Salt content of the extractive sol- 


| vent may be from 1 %o 10 mole per- 
| cent, 
| extractive distillation tower contains 


The liquid passing down the 


at least 60 mole percent water. 

The higher molecular weight alco- 
hol is taken overhead with water from 
the extractive distillation tower. A 
dilute aqueous salt solution of the 
other alcohol is taken as bottoms. 
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Your Checklist of New Equipment Patents 


About... 


Fractional crystallizer 
Tower for cooling & classifying spray-dried particles 
Bubble cap devi 





xchange 
Pebble heater for converting hydrocarbons 
Fluid flow orifice ‘ 
Pneumatic apparatus for measuring fluid pressure. . 
Velocity measurement of a moving fluid...... : 


Solid-Liquid Separation. .... . 


apparatus 
Centrifuge for separating solids. . 


.-- And New Process Patents 


Maintaining fluidization 
Synthesis of hydrocarbons in a fluidized bed 
Seperation 


Concentration of partial polymer 
Separation by extractive distillation 
Ammoniation 


in manufacture 





Solvent extraction deg fluorinated aliphatic car- 
acids 


boxylic 
Multistage process for nsing products 
rom HF-hydrocarbon com- 


Separation from other diolefins 
Recovery of rubber-like polymer from latex 


Inventor or Assignee . . . 


Bethlehem 
Michael Bonotto..- 

Co 
Standard Oil Development Co................... 
Standard Oil Development Co 
Standard Oi] Development Co................... 


De Directie van de Staatsmijnen in Limburg....... 
Griscom-Russell Co 


Food Machinery & Chemical Co 
Universal Oil m Ol Ce Me ix 


North American ce naa al Co 
Simon-Carves, 


De Laval Separator Co...... 
Union Carbide & Carbon Cc orp. 
Wingfoot Corp.. 

Pangborn Corp.. 

Research 


Sovony-Vacuum Oil Co.......... 
Vineent C. Lorenz 

Standard Oil Devel Pec a8 
Resurrection Mining Co........ 
Howard P. Rusch. 





Inventor or Assignee . . . 
— Oil 1 satis Co. 


Food Machinery & Chemical Corp... 
Standard Oil Development Co. 
Petroleum Co 


Shell Development Co.....................5.. ‘ 
Standard Oil Development Co 
Manufacturers de — Chimiques du Nord 


il Corp 
Standard Oil seatap' soma Co 
Phillips Petroleum Co. . 


Standard Oil Development Co.......... 
Pan American Refining Corp 

Standard Oil Devel p 
Phillips Petroleum Co ; 

Shell Development Co..................0..5.. ; 





Standard Oil Development Co................... 
Universal Oil Products Co 


Patent No. .. 


2,613,136 
2,612,266 
2,612,360 
2,613,176 


2,614,973 
2,613,177 
2,614,911 
2,614,908 
2,612,433 
2,612,437 
2,612,438 
2,613, 138 
2,612,350 


2,612,364 
2,613 ,654 
2,613 ,924 
2,614,541 
2,614,816 
2,614,823 
2,614,824 
2,614,968 
2,614,423 
2,614,424 
2,614,425 
2,614,426 
2,614,427 
2,614,428 
2,614,430 
2,614,431 
2,614,432 
2,612,262 


2,612,354 
2,614,910 
2,612,966 
2,612,236 
2,614,652 
2,614,653 
2,613,810 
2,613,811 
2,614,821 
2,614,748 


Patent No.. 


2,614,970 
2,615,010 
2,612,531 
2,614,134 
2,615 ,057 
2,613,175 
2,615 ,048 
2,614,069 
2,612,512 
2,613,132 
2,614,904 
2,613 ,218 
2,613,201 
2,612,467 
2,614,040 


2,614,096 
2,614,908 
2,613,173 
2,613,174 
2,614,658 
2,614,946 
2,614,111 


2,614,067 
2,612,464 
2,613 ,233 
2,614,033 
2,614,066 
2,614,114 
2,614,965 


2,614,115 
2,164,132 


2,614,969 
2,615 ,000 
2,612,530 
2,612,465 
2,613,181 
2,614,136 
2,614,137 
2,615,035 
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Solve cooling problems with 
waste heat or low-cost steam! 












FLEXIBLE 


SERVEL 


WATER CHILLER 










meets all 3 
cooling needs 







1. AIR CONDITIONING 


The adaptable Servel 25-ton 
Water Chiller—operating on any 
source of steam—uses water as 
the refrigerant to provide eco- 














nomical temperature and humid- 5-YEAR WARRANTY! Every Servel 25-ton Water 
ity control in large buildings and Chiller is backed by a full 5-year warranty. Because 
factories. No expensive duct sys- it has no moving parts, the Servel Water Chiller 
tems are required! operates quietly and without vibration. Add to 






these advantages its extremely compact size and 
light floor weight and you’ll appreciate why it can 
be installed on any floor with most economical 






2. PROCESS COOLING piping arrangement. May be installed singly or in 
: 5 multiple as required. Mail the coupon below today 
Because it operates with no mov- for complete information. 
ing parts on the time-proved ab- 
= sorption refrigeration principle, 
ns you can depend Say the Servel 
ae 25-ton Water Chiller for continu- 





ALTE 
HII i 
ik | I ous high-efficiency cooling of 
: liquids for various manufacturing 
and formulating processes. 











the name to watch for great advances in. . 


3. INDUSTRIAL PRECOOLING AIR CONDITIONING Y REFRIGERATION 






MAIL THIS COUPON TODAY 
SERVEL, INC., Dept. CE-1, Evansville 20, Indiana 





You can use the unusually flexible 
Servel 25-ton Water Chiller to 


precool air for increased capacity : ; ce 
and improved performance of air Please send me further information about application 
mpressors and internal com- flexibility of the Servel 25-ton Water Chiller. 


| 
| 
1 
| 
| 
bustion machines. The Water Sees i 
| 
{ 
| 
| 
| 
. 














Chiller also serves other money- 
saving precooling purposes. 































CuemicaL Encineertnc—January 1953 


WHY THEY BUILT ME 


WITH ROUND CORNERS 


Advantages For Your 
Stainless Steel Equipment 
Revealed 


. y 
techni of fabricating equipment with 
round corners ir efficient service were de- 


FOR SETTER STAINLESS 
CONSULT WITH 


S.BLICKMAN, INC, 601 GREGORY AVE., WEENAWKEN, 0. 5. 





SEND FOR THIS. 


VALUABLE BOOK 
A letter- 
heed will, ting ovr 

“Wheat te Look 


Feats aria 


arker 





INDUSTRIAL TUBE FITTING 
STOCKS CARRIED BY 


AKRON, O. 
BALTIMORE, Md. 


BEAUMONT, Tex. 
BOSTON, Mass. 
BRYSON CITY, N. C. 
BUFFALO, N. Y. 
CAMBRIDGE, Mass. 
CEDAR RAPIDS, Ia. 
CHICAGO, II. 
CINCINNATI, O. 
CLEVELAND, O. 


COLUMBUS, O. 
DALLAS, Tex. 
DAVENPORT, Ia. 
DAYTON, O. 
DENVER, Colo. 
DES MOINES, Ia. 
DETROIT, Mich. 
HARRISON, N. J. 
HOUSTON, Tex. 


INDIANAPOLIS, Ind. 


KANSAS CITY, Mo. 


KNOXVILLE, Tenn. 
LOS ANGELES, Ca!. 


MEMPHIS, Tenn. 


MILWAUKEE, Wis. 


MINNEAPOLIS, Minn. 


NEW ORLEANS, La. 


NEWPORT NEWS, Va. 


NEW YORK, N. Y. 


PHILADELPHIA, Pa. 


PITTSBURGH, Pa. 
PORTLAND, Ore. 
ROANOKE, Va. 
ROCKFORD, Ill. 


SAN FRANCISCO, Cal. 


SEATTLE, Wash. 
ST. LOUIS, Mo. 
SYRACUSE, N. Y. 
TOLEDO, O. 
TULSA, Okla. 


CANADA 
EXPORT 


B. W. Rogers Co. 

50 So. High St. (9) 

Carey Machinery & Supply Co. 
3501 Brehms Lane (13) 
Whitehead Metal Products Co. 
4300 E. Monument St. (5) 
Stondard Brass & Mfg. Co. 
705 Milam St. 

A. E. Borden Co., Inc. 

176 Brookline Ave. (15) 
Wallace Co. of Carolina 

P.O. Box 572 

Whitehead Metal Products Co. 
2128 Elmwood Ave. (17) 
Whitehead Metal Products Cé- 
281 Albany St. (39) 

Globe Machinery & Supply Ce. 
309 8th Ave., S.E. 

Wallace Tube Co. 

1300 Diversey Parkway (14) 
Williams & Co. 

3231 Fredonia Ave. (29) 

W. M. Pattison Supply Co. 
777 Rockwell Ave. (14) 

B. W. Rogers Co. 

1900 Euclid Ave. (15) 
Williams & Co. 

3700 Perkins Ave. (14) 
Williams & Co. 

851 Williams Ave. (8) 

Metal Goods Corp. 

6211 Cedar Springs Rd. (9) 
Globe Machinery & Supply Co. 
410 East Second St. 

J. N. Fauver Co. 

1534 Keystone Ave. (10) 
Metal’Goods Corp. 

2425 Wainut St. (2) 

Globe Machinery & Supply Co. 
East First & Court Ave. (6) 

J. N. Fauver Co. 

49 West Hancock St. (1) 
Whitehead Metal Products Co. 
1000 South Fourth Ave. 

Metal Goods Corp. 

711 Milby St. (3) 

Standord Brass & Mfg. Co. 
2018 Franklin St. (1) 
Korhumel Steel & Aluminum Co. 
1916 N. Meridian St. (2) 
Metal Goods Corp. 

1300 Burlington Ave. 

North Kansas City (16) 
Leinart Engineering Co. 

412 E. 5th Ave. (5) 

Haskel Engineering & Sup. Co. 
721 W. Broadway, 

Glendale (4) 

Metropolitan Supply Co. 

353 East 2nd St. (12) 

J. E. Dilworth Co. 

730 South Third St. 

Marman Belting & Supply Co. 
522 W. State St. (3) 

Wallace Co. of Wisconsin 
838 So. Sth St. (4) 

Vincent Brass & Copper Co. 
124 Twelfth Ave., So. (15) 
Metal Goods Corp. 

432 Julia St. (13) 

Noland Company 

27th St. & Virginia Ave. 
Nielsen Hydraulic Equipment Inc. 
298 Lofayette St. (12) 
Whitehead Metal Products Co. 
303 West 10th St. (14) 

Louis H. Hein Co. 

15 West Lancaster Ave. 
Ardmore, Pa. 

Whitehead Metal Products Co. 
1955 Hunting Park Ave. (40) 
Williams & Co. 

901 Pennsylvania Ave. (33) 
Hydraulic Pewer Equipment Co. 
2316 N. W. Savier St. (10) 
Noland Company 

11 Salem Ave. (10) 

Rockford Tool & Transmission Co. 
802 Broadway 

General Machinery & Sup. Co. 
1346 Folsom St. (3) 

Palmer Supply Co. 

222 Westlake Ave., North (9) 
Metal Goods Corp. 

5239 Brown Ave. (15) 
Whitehead Metal Products Co. 
207 West Taylor St. (14) 
Williams & Co. 

650 E. Woodruff Ave. (2) 
Ardun Supply Co. 

317 S. Detroit | 

Metal Goods Cérp. 

302 North Boston (3) 

Railway & Powér Engineering 
Corp. Ltd. 

Mercator Corp. 

438 Wainut St. 

Reading, Pa. 
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This typical Diesel engine manufactured by The 
National Supply Company, Engine Division, Springfield, 
is equipped with Parker Triple-lok Fittings. 


Tube 0 up..Fogat tb ..wirn panier 


TROUBLE-FREE TRIPLE-LOK FITTINGS 


Diesel service is rugged. Constant vibration 
puts a severe strain on all engine parts, 
including fittings connecting fluid handling 
lines. Yet no leak, however small, can 
be tolerated. 

That’s why so many Diesel engine manu- 
facturers rely on Parker Triple-lok Fittings 
... the fitting that meets specifications of 
the A.S.M.E. Code for Pressure Piping, and 


Precision Mark of 


J.1.C. and S.A.E. standards, They are leak- 
proof under severest conditions of vibra- 
tion, elevated temperatures, high pressures 
and repeated assembly. 

So tube it up and forget it... with 
Parker Triple-lok Fittings. Ask your Parker 
Distributor for Tube Fitting Catalog 4300, 
or write The PARKER Appliance Com- 
pany, 17325 Euclid Ave., Cleveland 12, O. 


J A UBE FITTINGS * VALVES + O-RINGS 


Leakproof Tube Fittings 
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Plants in Cleveland + Los Angeles + Eaton, Ohio + Berea, Ky. 


This does it 


S000 





Triple-lok . . . 3-plece 
flare fitting famous for 
its sleeve ... the easi- 
est way to install tub- 
ing systems. Made in 
brass, steel, stainless 
steel, aluminum alloy. 





ELLIOTT 


Synchronous 


MOTORS 


ONE OF MANY REASONS 
FOR ELLIOTT RELIABILITY 
Starting winding bars are SILVER- 
BRAZED to heavy end ring seg- 
ments, insuring a permanent, high 
strength joint, with highest electri- 
cal and thermal conductivity. Photo 
illustrates how an assembly jig is 
used during silver-brazing to guar- 
antee accurate alignment of parts. 


This Elliott synchronous motor drives a 
Clark CMA-4 compressor. It is featured 
by the rigidity and strength of its Elliott 


“Fabri-Steel” construction in frame and 
stator core plus a number of unique de- 
sign and construction advantages. 


Long-wearing steel collector 
rings are completely enclosed and 
pressure ventilated with uncontami- 
nated air. A transparent removable 
window permits inspection or quick 
replacement of brushes. 


ELLIOTT Company 


DEPT. ce 





The overhung motor rotor 
reduces space requirements, elimi- 
nates need of an outboard bearing, 
and increases efficiency. Inspection 
of the entire stator core and field 
poles is simple, since the frame can 
be shifted along its foundation to 
clear the rotor. 

















































































































Plants at: 


JEANNETTE, PA. 


o- 


e RIDGWAY, PA, 
AMPERE, N. J.¢ SPRINGFIELD, O. e NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


Ridgway Division 
RIDGWAY, PA. 
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The szcZ@ne__ system 
saves money on stainless piping 
and increases flow and capacity 


You can save money on your corrosion-resistant 
piping systems... perhaps even cut your costs in 
half. Speedline engineers have achieved these 
amazing results by using the new light wall stainless 
pipe and versatile Speed/ine Fittings. Here’s the 
way it works: 


If you are now using Stainless Pipe... 


... chances are that it is the conventional Schedule 
40. But this heavy wall is not needed in 90% of the 
cases. Light wall Schedule 5 pipe costs about half as 
much, and all sizes will easily withstand 150 p.s.i. 
working pressures. Speediine Fittings are specially 
designed for fast, low-cost installation of light wall 
stainless pipe lines. And because light wall pipe of 
the same size has a larger inside diameter than 
heavy pipe, you gain 15% to 25% greater flow 
and capacity! 


If you are now using Stainless Tubing... 


... the Speedline system offers real savings and, 
advantages. It permits you to change to a light wall 
pipe rather than tubing size—at no increase in cost. 
And here’s where you gcin. Standard equipment 
like valves, pumps, sight gauges, etc., are made in 
pipe sizes—you hook right in without special 
adapters! And equally important, piping permits 
you to use the next lower dimension (for example, 
1%" pipe has essentially the same capacity as 2” 
O.D. tube). This means that you can use smaller 
valves, flanges, and other accessories—an entire 
installation would be considerably lower in cost. 


WRITE FOR THIS FREE BOOK 


Just write a note on your company 
letterhead and we will mail the 
Speedline catalog to you. It shows 
why you get better results at less cost 
with Speediine Fittings, 


Over 800 Speediine flanges are used in this installation by one 
of the largest chemical producers. Shortly after they were 
installed, a mishap occurred which caused the fluid to solidify in 
the lines, building up tremendous pressures. When the lines were 
put back into operation, not a single Speediine flange leaked! 














Look for the “Tangential Feature” 


These drawings show a Speedline Tee and 90° 
Elbow. The dotted lines show the termination points 
of conventional fittings. The additional straight sec- 
tion of Speedline Fittings permits attaching of 
unions or flanges without fouling, reduces the num- 
ber of welds required, and eliminates troublesome 
curved or angle joints. The tangential feature is 
common to all Speediine Fittings such as Ells, Tees, 
Crosses, etc. 


Speedline distributors are located in principal cities from coast to coast 
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— the newest thing in pipeline economy 


Manufactured by HORACE T. POTTS CO. « Erie Avenue & D Street « Philadelphia 34, Penna. 
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DARCC 


ATLAS POWDER COMPANY 


Derco General Sales Offices—60 EAST 42nd STREET, NEW YORK 17, N. Y. 
ATLAS POWDER COMPANY CANADA, LTD., BRANTFORD, CANADA 





Treatment with DARCO 
| Removes Unwanted Odors 


The customer’s nose is a most critical and suspicious judge of product quality. 
Sometimes this sensitive organ can spot traces of impurities which, even 
though they may not detract from performance, still detract from sales 
acceptance. Odor has become a big part of the quality yardstick by which 


many products are measured. 


Darco activated carbon has proved to be 
a most effective means of removing odor- 
causing impurities. One of the principal 
advantages Darco offers is its ability to do 
this job without chemically affecting the 
final product. Darco removes impurities 
by adsorption . . . does not itself react 
chemically with any ingredients of the 
product. 


Fatty acids and sulphides, for example, 
are among the most common sources of 
odor. Darco readily extracts these and 





many other impurities from solutions. And 
when its task is completed, Darco is read- 
ily separated from the final product, by 
conventional filtration equipment. 


The amount of Darco needed varies, nat- 
urally, with the specific product. But 
Darco has such high adsorptive power 
that only a small dosage will do a com- 
plete job of sweeping nearly any solution 


clean. To aid in setting dosages and estab- | 


lishing techniques, Darco technicians offer 
experienced assistance. 





Darco treatment tank (right) and filter press (left) 
for purifying process in a typical chemical plant. 








Greater Yield of Crystals 
through use of DARCO 


Many crystalline products such as sugar 
are processed in solution. As a final oper- 
ation, they are crystallized after evapora- 


‘tion. Colloids and other impurities tend 


to retard crystal development. Removing 
these impurities with Darco not only im- 
proves the purity of the finished product 
but also produces a substantial increase 
in crystal yield. Darco treatment gives a 
better product—and more of it. 





DARCO for Controlling 


Unwanted Foam 


Butadiene and other synthetic rubbers 
are scrubbed during processing, in a bath 
of ammoniacal copper solution. In con- 
tinuous use, the bath develops foam that 
interferes with technical cleaning action. 
This undesirable foaming is readily elim- 
inated by periodically running the bath 
through a bed of Darco. The Darco quickly 
adsorbs the impurities which cause foam- 
ing .. . restores the bath to original con- 
dition. 





Purifying 
Antibiotic Drugs 


Extreme purity is essential in the anti- 
biotic wonder drugs. Even minute traces 
of certain impurities can cause dangerous 
zeactions. It is standard practice, there- 
fore, to subject antibiotics to purification 
with Darco. For this exacting work 
Darco G-60, a very carefully purified 
grade, is used. It completely removes 
harmful ingredients such as pyrogenics, 
without adding any extractable soluble 


| impurity. 
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For greater filtration efficiency, 
easier cleaning operation... 


Norton ALUNDUM* Seamless Tubes 


Increase the efficiency of your filtra- 
tion system with Norton porous seam- 
less tubes. Made of long lasting ALUN- 
DUM grain, their seamless construction 
assures more uniform filtration and 
faster, more thorough cleaning by back- 
washing. 

Used in systems filtering water, sol- 
vents, cutting oils, wine, food oils, and 
other liquids . . . in reclaiming cleaning 
fluids, industrial waste... in swimming 
pool filtration, and boiler feed water 
treatment. 

Norton porous mediums, in both tube 
and plate forms, bring you chemical 
stability unaffected by most corrosive 
acids, strength that assures maximum 
resistance to breakage and chipping... 
controlled structure (an exclusive 
Norton process) that permits positive 
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control over grain spacing and pre- 
determined pore size and open pore 
ratio to meet your requirements. 


Send for Bulletin No. 140 


Plan now to get complete data on 
these Norton refractory products by ob- 
taining Norton Bulletin No. 140: 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 


“Norton Porous Mediums.” Ask your 
Norton representative for a copy or 
write us direct. NORTON COMPANY, 
500 New Bond St., § 

Worcester 6, Mass. |) 

Canadian Represen- 

tative: A, P. Green E, : 

Fire Brick Co., Ltd., © 


POROUS MEDIUMS 


: Making better products to 


make other products better 


3 





PROBLEM: 


To dry CALCIUM CARBONATE, a wet- 
solid, quickly, and increase the output, yet 
control the uniformity and quality of the 
finished product. 


SOLUTION: 


By combining the principle of a Proctor 
reforming feed and a continuous conveyor 
aver, Proctor engineers recommended a 
system that obtained the results required. 
n a Proctor fin drum feed, material was 
discharged to the conveyor in the form 
of small sticks. Heated air circulated 
the bed of the material on the 
conveyor, resulted in rapid, uniform, 
through drying. S of production was 
increased and ity of finished product 
was accurately controlled. 


Another processing problem solved by 
PROCTOR 


INTEGRATED ENGINEERING 


This processing problem was solved only 
by as research. Exhaustive test 
work done in the Proctor laboratory, in 
- cooperation with the customer’s techni- 
cians, netted conclusive results that were 
projected into full scale operation. So ac- 
curate was this work that the performance 
of the drying system was guaranteed in the 
sales contract and the dryer was designed 
to dovetail a into the complete proc- 
essing line. This approach to a processing 

roblem is INTEGRATED .ENGINEER- 
NG AT WORK! 


By INTEGRATED ENGINEERING 

we mean simply this — 

1. Sales engineers are available for con- 
sultation. 

2. A completely equipped experimental 
sabiaaneey is svelisile for ott work at 
no cost or obligation. 

. Engineering background and experi- 
ence in drying equipment and its rela- 
tion to associated processing equipment 
in the range. 

. Close cooperation between Proctor 
engineers and the customer's techni- 
cians to bring about the solution to 
processing problems. 


NOW PROCTOR IS PREPARED 
TO ENGINEER AND MANUFACTURE 
RELATED EQUIPMENT 


With their long background in designing 
and building precision drying machinery, 
Proctor engineers have acquired a wide 
knowledge of processing equipment 
requirements ...so that today Proctor & 
Schwartz actually offers a complete engi- 
neering-manufacturing facility ready to 
help you consider not only ane drying 
os needs—but a complete range of 
related processing equipment. 

What is your processing machinery prob- 
lem? Let Prostor INTEGRATED ENGI- 
NEERING help speed your solution. 
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PROCTOR & 
SCHWARTZ 
-INC: 


711 TABOR ROAD 


Philadelphia 20, Pa 








SLIDE RULE USERS! 





INSURE ACCURA-SEE! 


P. E. G. Duplex Magnifier, with genuine 
precision-ground glass lenses, gives ac- 
curately-magnified readings on both faces 
of duplex rule, without having to remove 
and reverse magnifier. Folds to fit scratch- 
proof chamois case. Save your eyes! Send 
for your P. E. G. Duplex Magnifier today! 
Crder by width of rule, 


P.E.G. DUPLEX MAGNIFIER 


Pocket slide rule size (magnifies 3X) 2.50 
Standard rule sizes (magnify 214X) 

1 15/16 in. order #1..... 

15/8 in. 

19/16 in. 

13/8 in. 
SEND CHECK OR MONEY ORDER TO 
MANUFACTURER’S REPRESENTATIVE: 


FLAT T© Met. Co. 


AQ: Sh MEY 18 NY: 














DIFFERENTIAL 
PRESSURE 
CONTROL 








o FOR HIGH PRESSURES 


Mercoid Type BB Differential Pres- 
sure Controls open or close a switch 
contact according to a change in the 
difference between two pressures. 


Type BB employs two Bourdon tubes, 
each responsive to a pressure con- 
dition to operate a Mercoid Magnet 
Operated mercury switch as the dif- 
ference in pressure between them in- 
creases or decreases. Available in 
ranges 60 p.s.i. to 2,500 p.s.i. 


Electrical Capacity—A. C. 115V., 
5Amp., 230V., 2Amp., D. C. 115V., 
2.5Amp., 230V., 1Amp. 


WRITE FOR BULLETIN CA-6DP 


THE MERGO 


NT 


1D CORPORATION 


£ 
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(A DURABILITY & 
AG DEPENDABLE | 
SERVICE 


' 

' 

‘ 

' 

‘ 

' 

' 

' 

' Over 80 years of Ross experience in the 
; manufacture of Mills and Mixers of all 
\ types assures the proper selection of 
; equipment to fit your specific processing 
requirements. 

1 

i] 

! 

' 

' 

' 

1 

' 

' 

‘ 





' 
' #36—LIQUID MIXER 


p ee, 





#30C—CHANGE CAN 
MIXER 





#36D—DRY MIXER 





DAY BLENDER WITH 
DAY RO-BALL SCREEN 


Successful powder metallurgy depends on accurate sizing 
# Se of metal particles, proper density of the compact and thorough 
#36RM—TWIN SEMI- ee a ' blending to insure homogeneous structure. The DAY Blender, 

PASTE_MIXER teamed with the DAY Ro-Ball Screen, meets all three of these 
vital requirements. 


The DAY Blender’s sturdy construction features heavy channel 
legs, outboard bearings and stuffing boxes and a rugged tank 
of plain, galvanized or stainless steel. Dependable drive is 
provided by a heavy-duty geared motor. Center discharge is 
standard. 


The DAY Ro-Ball employs the exclusive Super-Active Ball Clean- 
ing principle for evenly distributed vibration over the entire 
screen area. This design permits use of finer mesh and keeps 
the screen open for fast, efficient operation. 


—— me me me me me me we ee ee ae a ie eee ee eee ee ee wee eee wee eee 








#41L — STEAM-JACK- 
ETED HEAVY DUTY 
KNEADER 





#132—HEAVY DUTY 
____ PASTE MIXER 





DAY DRY COLOR AGITATOR 


Rugged construction, scientifically designed 
for thorough radial and two-way lateral 
mixing action. Available in plain, galvan- 


#42 — HORIZONTAL ized or stainless steel. 
MIXER 





For specific applications ask about 
DAY'S complete line of Double-Arm 
Mixers, Blenders, and Change-Can 


#130EL — VARIABLE 
SPEED LABORATORY 
MIXER 





Mixers available 

in laboratory, 

ilot scale,and 

Write for further production 
details! sizes. 











Call your DAY Sales Engineer or 
write to 1147 Harrison Avenue for 
detailed literature. 








CHARLES ROSS 
& SON COMPANY 


152 CLASSON AVENUE 
BROOELYN 5, N. Y. 


THE J.H. DAY COMPANY, CINCINNATI 22, OHIO 
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CHEMISEAL GASKETS 


ARE IMPERVIOUS TO 


ACIDS, CAUSTICS, SOLVENTS 


UNITED 
STATES 
GASKET 
COMPANY 


Chemiseal Tefion-jacketed 

gaskets ore available in 

any size, with a variety of filler 
materials suitable for glass, glass- 
lined, porcelain-lined, Carbate, Haveg or 
metal piping and equipment. These fillers 
are protected on both faces and the 
inside diameter by the chemi- 

cal resistant Tefion jacket. 


Solid Teflon cut gas- 

kets are available either 

as ring or full face gaskets for 

all standard pipe sizes or for 
irregular shaped openings. Solid Tefion 
gaskets Ys"" thick generally can be 
used wherever a As’ compressed 
osbestos gasket would 

be mechanically suitable. 


FLUOROCARBON 
PRODUCTS DIVISION 


CAMDEN 1, NEW JERSEY 





DARNELL 
CASTERS 


pf 
Gree Manual 


DARNELL: CORP. LTD. 
DOWNEY, (Los Angeles County) CALIF 
60 Walker Street, New York 13.M.Y 
36 North Clinton; Chicago 6, illinois 
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FOR CANADA'S LARGEST “SHOP-FAB” SCALE TANKS 


ON THEIR WAY—to provide storage between alcohol production and wooden barrel warehousing in one of Canada’s largest distilleries! 


COPPER STAYS CLEANER, IS NON-RUSTING, 
MORE ECONOMICAL TO FABRICATE AND USE 


OUR NORTHERN NEIGHBOR does big things with 
copper—and demonstrates again its importance in 
food and beverage processing. These shiny-new 
tanks, for use in a distillery, were made by Cana- 
dian Vickers Limited, and are the largest copper 
scale tanks ever shop-fabricated in Canada. 

Here the metal needed was a copper that would 
be suitable for welding. ANaconpA Deoxidized 
Copper-939 (%6 of an inch thick) was chosen. It 
was tin-lined and easily oxyacetylene-welded with 
AnaconpA Copper-372 Welding Rod. 


The use of copper and its alloys is traditional in 
the food and beverage processing industries. Added 
economy, longer life and other advantages result 
from careful selection of the right alloys. Our Tech- 
nical Department has extensive performance data 
on tap to guide you in making this selection. For 
your best source of copper and copper alloys, turn 
naturally to a company with over a century of 
experience—The American Brass Company, Water- 
bury 20, Connecticut. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ontario. sus 


® 
FOR COPPER AND ITS ALLOYS... CONSULT ANACON pA 
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NO BREAKS WITH PENFLEX ON 
TANK SETTLEMENT 


Rhee BE OIE 


PENFLEX FLEXIBILITY 
ALLOWS LINES TO WALK WITH TANK 


Heat. ..cold... tank settling . . . all made rigid pipe on oil storage 
Write for this tanks in a large New England bulk plant move, bend and break. 
helpfulfolder, | Every break meant oil and gasoline lost .. . fire a constant threat. 
cae Then Penflex ‘‘Flexineering’’ solved the problem. Pipe breakage 
flexible tubing has been eliminated with a length of 12” I.D. four-wall interlocked, 
specially packed Penflex tubing . . . installed with tight-packed 
flanges. Now any amount of thermal expansion or tank settling can 
occur with no leaks, breaks or spillage. Penflex tubing is tight as a 
pipe .. . yet flexible under all conditions. 

Let Penflex engineers help solve your tubing problems. Penflex 
manufactures a complete line of four-wall interlocked and seamless 
welded corrugated flexible tubing . . . metallic hose, tubing or 
couplings from 1g” I.D. and up. . . automatic barrel fillers, acces- 
sories and fittings. 


Pennsylvania Flexible Metallic Tubing Company, Inc., 7234 Powers Lane, Phila. 42, Pa. 
Branch Sales Offices: Boston * New York * Chicago * Houston ¢ Cleveland « Los Angeles 


NFLEX 


OF INDUSTRY’S LIFE LINES 
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Are you concerned about 
high thermo-processing costs ? 


Then it’s time to replace inefficient machines 
with Traylor Rotary Kilns 


Traylor Rotary Kilns have many exclusive features which 
were developed over the past 50 years on the basis of field 
experience. 


Solid cast steel floating riding rings, which are mounted on 
machined blocks, insuring a perfect fit. This eliminates 
uneven wear which causes weak spots that result in ex- 
pensive maintenance. 


Kiln drive is completely mounted on a sole plate which 

is fully adjustable as a unit to insure perfect alignment The success of Tveslibe Ststhey: Wika Udit le tae 
and easy adjustment of main gear and pinion. emphasized by the large number of customers who 
Secondary air is utilized to obtain maximum heat efficiency have returned time after time for additional Traylor 
from every B.T.U. This Traylor feature achieves amazing Kilns. Send for Bulletin 115 which gives all the 
thermo-processing economies. points of Traylor superiority. 


leads to greater profits 


Send 8 page catalog on Traylor equipment for the process 
industries. 


TRAYLOR ENGINEERING & MANUFACTURING CO. Name: 


501 MILL ST,, ALLENTOWN, PA. Position: 
SALES OFFICES: New York @ Chicago ® San Francisce: 
Canadian Mir.: Canadian Vickers, Lid., Montreal, P. Q. 








Company: 
Address: 
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LIGHTNING PRODUCES FERTILIZER, TOO 


Nature’s fireworks — by transform- 
ing the inert nitrogen in the air to 
nitric acid — produce much more 
fertilizer per year than do Chemico- 
built plants. But lightning scatters 
its benefits without consideration 
for those who need them. Chemico- 
built plants, on the other hand, pro- 
duce the kind of commercial fertili- 
zer you want... where you want it 
... when you want it...in the 


concentration you want... at a very 
reasonable price. 

Chemico offers a complete engi- 
neering and contracting service to 
the fertilizer industry, ranging from 
the design and contruction of com- 
plete fertilizer works to furnishing 
small individual units and auxiliary 
plants of a specialized nature. From 
Pittsburgh to Pakistan, from Colom- 
bia to China, Chemico has been 


building such plants since 1914. 
Chemico brings to each new project 
a wealth of experience, proven meth- 
ods and guaranteed performance. 

If your plans include the produc- 
tion of nitrates, superphosphates. 
double superphosphates, ammonium 
phosphates, mixed salts or any other 
commercial fertilizers, it will pay 
you to discuss your specific prob- 
lems with Chemico. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


CABLES: CHEMICONST, NEW YORK 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION 


(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 


EUROPEAN LICENSEE OF N. E. C. PROCESS: HYDRO-NITRO S. A., GENEVA, SWITZERLAND 


Chemico plants are 
profitable investments 








Now ... flexible protection 
WITH WESTINGHOUSE LOW-VOLTAGE SWITCHGEAR 


When you specify Westinghouse Low-Voltage Switch- 
gear you get the most flexible low-voltage circuit 
protection available today. And you get it in compact, 
unitized enclosures that save valuable plant space . . . 
save you considerable planning expense .; . can be 
installed in a matter of hours. 

An unusual degree of flexibility results from the 
modern selective tripping feature of the DB De-ion® 
Breaker. In a single, compact device, you get the 
perfect co-ordination of time-delay characteristics, 
which confines outages to the faulted section alone, 
to assure maximum continuity of service. 

The Westinghouse Low-Voltage Switchgear design 
provides easy access to all components... simple 
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Westinghouse Outdoor 
Low-Voltage Switchgear 
provides the same ease of 
operation, inspection and 
maintenance as offered by 
indoor units. 


in less space 


drawout breaker operation ... a complete metal en- 
closure for safety. It is available for circuits up to 600 
volts, 15,000 to 100,000 amperes interrupting duty, 
for indoor or outdoor service. 

For complete information on Westinghouse 
Low-Voltage Switchgear, write for Booklet B-$282. 
Address: Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. J-60794 


{ | 


LOW-VOLTAGE 
SWITCHGEAR » 





Tts the Yash! 


The ability of Nash Compressors to maintain original performance EXUUNHNUNSEOOLSLUSUNUASAUGUOOTOOLOQSOOOSOOUHUOEUESEUAAAALA 
over long periods is no accident. Nash Compressors have but a single 
moving element, the Nash Rotor. This rotor is precision balanced for 
long bearing life, and it revolves in the pump casing without metallic 
contact. Internal lubrication, frequent cause of gas contamination, is 
not employed in a Nash. Yet, these simple pumps maintain 75 lbs. 
pressure in a single stage, and afford capacities to 6 million cu. ft. 
per day in a single compact structure. 

Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- 
ferent principle of operation, which offers important advantages often Automatically maintained. 
the answer to gas handling problems difficult with ordinary equipment. 

Nash Compressors are compact and save space. They run without Slugs of liquid entering pump 
vibration, and compression is without pulsation. Because there are no will do no harm. 
internal wearing parts, maintenance is low. Service is assured by a 75 pounds in a single stage. 
nation-wide network of Engineering Service offices. Write for 
bulletins now. =AAQHNNQNNUOUULGLNNNCAOOOANONSNOLUOUEASESNEUOALASAESEOUOOLSONENOUUELASGANEROO UU ULLEGNONNAY 


NAS ENGINEERING COMPANY 
312 WILSON, SO. NORWALK, CONN. 
358 


January 1953—CuemicaL ENGINEERING 


No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 

Desired delivery temperature 


ONNEAAACHAOAUAEOUCLONUOETONENSLOORROEAPEDGASSUSERNGQS0QSCQ4000QUUONUUCLONSOUULL CE USEUTUUUEEHATETAE 





WOLVERINE TRUFIN* 
7 availa alo 


mM ALUMINUM WAS ar incn 





ra 














Efficient . . . economical . . . compact . . . light-weight—four 
valuable assets in any heat-transfer application. Aluminum Trufin 
meets all these requirements. 


Because of its integral fin construction—Trufin can withstand 


extreme temperatures and severe vibration without affecting 





heat-transfer efficiency. 


Actual applications have revealed that the heat-transfer efficiency 











of Trufin is sometimes nine times greater than plain tube! In many 
instances the use of Wolverine Trufin has resulted in low-cost 
installation and maintenance with maximum heat-transfer efficiency. 


Aluminum Trufin is light; it's durable; and it's as easy to fabricate 
as plain tube! 





Aluminum Trufin is available in hard or soft tempers; and in a 











variety of sizes—with inside diameters ranging from %.”" to 1”. 


Send for your copy of Wolverine’s Bulletin dealing with Trufin and heat-transfer. 


WOLVERINE TUBE DIVISION 


Calumet and Hecia Consolidated Copper Company Wolverine manufactures: Trufin 
INCORPORATEDO 


1427 Manufacturers of tubing exclusively condenser tubes in copper and 


CENTRAL AVE. DETROIT 9, MICH. 


copper base alloys and bi-metal ina 


Wolverine Trufin and the Wolverine Spun End Process available in Canada through the Unifin variety of fin spacings and fin heights 
Tube.Co., London, Ontario. 


“also plain condenser tubes in 
“REG. U. S. PAT. OFF. 
copper and copper base alloys 
h 
' 


PLANTS IN. DETROIT, MICHIGAN: AND DECATUR, ALABAMA 
Sale's Offices in Principal Cities “ 


Export Department, 13 E. 40th St., New York 16, N. Y. 
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A WIDE RANGE OF: 


eflon PACKINGS 


MADE ESPECIALLY FOR THE CHEMICAL INDUSTRY 





he R/M Teflon Packing line for 

the chemical industry is complete. 
Among the items included are solid 
rings, Vee-Flex® rings, braided and 
plastic packings, solid spacers and 
adapters, packings for stuffing boxes 
and valve stems, “envelope” gaskets, 
solid gaskets in round, square and ir- 
regular shapes, gaskets for handholes, 
manholes and flanges, gaskets for dis- 
tillation columns, gaskets for covers on 
tanks, kettles and autoclaves, gaskets 
for flanges and nozzles on glass and 
glass-lined pipe. 


Wherever you are using stainless steel 
equipment, glass piping, porcelain or 
other special materials to resist acids, 
caustics, solvents and other chemicals, 
you can make good use of R/M Teflon 
Packings. 


Tefion can be kept in continuous serv- 
ice and is recommended for tempera- 
tures from —80°F. to 500°F. 


In addition to the packings listed above, 
R/M Teflon. tubes, rods and sheets are 
available for those companies that cut 
their own gaskets or fabricate their 
own parts. 


Teflon may be the answer to your 
problems. Write for recommendations. 


*Du Pont trade-mark for its 
tetrafluoroethylene resin 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conn.; Crawfordsville, ind.; Manheim, Pa.; 

No. Charleston, $.C.; Passaic, N.J.; Peterborough, Ontario, Canada Welie tele fer tes coms of 

RAYBESTOS-MANHATTAN, INC., Manufacturers of Mechanical Packings © Asbestos Textiles © Industrial Rubber Products catalog on R/M Tefion Products 

Abrasive and Diamond Wheels «Rubber Covered Equipment + Brake Linings * Brake Blocks © Clutch Facings © Fan Belts 
Radiator Hose « Sintered Metal Products « Bowling Balls 
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What tube steel gives you the best 
life/cost ratio? Ask the experts! 


ER LORRY VAR A RRO HES III BSE ROTA ERIE Po aT ANRC ONTO, 


AYBE you can find several high temperature 
' tube steels that will solve your particular set of 
This month's report is on: ' heat, pressure, corrosion and oxidation problems. But 
there’s only one steel that will give you maximum tube 
be life per dollar—the best life/cost ratio. 
ediate corrosio 


Has interm 


Haas with good creeP stren ssc 1200° F. in To find that one steel, go to the metallurgists of The 


: em Timken Roller Bearing Company. They’re recognized 
oxidation. ne units, heat wary a authorities on high temperature steels. Backed by 20 
CE as ae piping, and return: years’ experience and research and with 23 different 
besa oil heaters. analyses at their disposal, they’ll help you choose the 
_ one best steel for your application. And you'll be as- 

sured of uniform quality in every tube because of the 
Timken Company’s rigid quality control from melt shop 
through final inspection. 


Our “RSQ”— Research, Supply, Quality—can solve 

D a 448 your tube problems, Ask the experts! The Timken Roller 

2% cNot anailable as 06m" Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: “'TIMROSCO”. 


Photo below shows final tube inspection—last of bundreds of rigid tests that belp account for the uniform quality of Timken high temperature steels. 


YEARS AHEAD= THROUGH EXPERIENCE AND RESEARCH 





Se —— ati leelaaememn a . Y / 
spine ? ™ § r | ‘ 


’ Ssosrmnmet- pis 
“s non gan et ; 
PT eae we “a 
ts 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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" Get al 4 with 
LIMITORQUE 


For remote or local control... positive, speedy, safe, dependable 
opening and closing of all types of valves up to 120’’ diameter... 
equip with Limitorque. Just pushing a button sets them in operation. 

They provide complete safety in two ways: First, they protect 
the workmen by eliminating the need of climbing to high or hazardous 
locations for manual valve operation. Second, they protect the valve 
operating parts by assuring a tight valve closure without overload on 
disc, seating rings or valve stems... and by automatically shutting-off 
the motor if foreign obstructions are met during the closing cycle. 

Limitorque is actuated by any available power 
source ... electricity, air, water, gas or oil. 

Your valve maker can supply Limitorque Controls. 


For complete details about 
Limitorque, send for Catalog L-50. 





ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH * CHICAGO * HOUSTON - LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 
~ i LimiTorque Valve Controls 
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LEC Lire: Gear Works, inc. 








Hove's a LOW COST answer 


to many BASIC RAW MATERIALS problems... 


f 


COMPLETELY NEW! 
ENTIRELY DIFFERENT! 


READILY AVAILABLE AT 


Prccopate is a completely new synthetic resin, 
offering many money-saving and product-improving 
advantages. It is chemically inert—not affected by 
acids and alkalies; it is moisture-proof; its initial 
color is good and stability is fair; it is compatible 
with a very wide range of products, including waxes, 
rubbers, polyethylene, coumarone-indene resins, 


eso 
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LOW COST! <ee 
=~" BY THE TRAINLOAD 
IF YOU WANT IT! 


“a 


s 
3 
é 


Polymerized 


Petroleum Resin 


r- 
OLD] NEW 


phenolics, rosins and esterfied rosins, many alkyds 
and vinyls, and most drying oils. PICCOPALE is 


soluble in naphthas, chlorinated solvents and long- 
chain oxygenated solvents. 

PICCOPALE is available in enormous quantities— 
by the trainload if you want it—and’ priced so low 
that it can be used as a basic raw material. 


Distributed by Pennsylvania Falk Chemical Co., Pittsburgh 30, Pa. 
and Harwick Standard Chemical Co., Akron 5, Ohio 





rs) 


| 

rc 
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PENNSYLVANIA 
INDUSTRIAL CHEMICAL CORP. 


Clairton, Pennsylvania 


Plants at Clairton, Pa.; West Elizabeth, Pa.; 
and Chester, Pa. 





CLAIRTON, PENNSYLVANIA 


| Please send sample of PICCOPALE for (application) 


solid] flaked C) 


liquid solution [) 





a WHEN WATER WELLS and Pumps fail, slow up in pro- 
duction or need servicing, Layne stands ready to answer your call with 
the world's largest *inventory of parts and supplies, the greatest number 
of rigs, the biggest staff of crewmen—and more years of experience than 
eny other organization in the country. Furthermore, if obsolete parts 
are required, Layne has fully capable engineers, machinists, foundrymen 
and factories for designing, casting and machining anything and every- 
thing needed for complete and efficient repairs. Layne service men 
know from actual experience just what can be done, and most im- 
portant of all, exactly how to do it. 

Advisedly, Layne keeps, safely filed, exact specifications 
and full details on all of their installations for instant use in both 
emergency and routine calls. If your water well or pump is not per- 
forming efficiently or is showing signs of possible failure, Layne will 
gladly make an inspection and give you a service job report, Address 
Layne & Bowler, General Offices, Memphis 8, Tenn. 





(*for all makes of pumps) 


@? ws, “Sancke 


| WATER WELLS 


VERTICAL TURBINE PUMPS—WATER TREATMENT 
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To keep production moving, 


Any plant, regardless of type or size, uses valves—bronze, iron, or 
FIG. 123 — : steel. Industry relies on Lunkenheimer Valves that stay on the job, 
> :  year-in, year-out ... helping sustain continuous peak production. 
N *M: D And that’s why Lunkenheimer quality is so essential today. 
Industry's faith in Lunkenheimer Valves is based on nearly a 
hundred years of experience with Lunkenheimer design, materials, 
and workmanship. 


(Non-Metallic-Disc) 
BRONZE VALVE 


Correctly engineered for long life in han- 2 nt 
dlirig steam, hot water, cold water, air and : BRONZE ¢ IRON ¢ STEEL 


gas, oil, gasoline, butane, propane. 


THE ONE VCQH NAME IN VALVES 


£-152-26 
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Two process pumps in one ! 


SIZES TO 6” 
CAPACITIES TO 1800 GPM 
HEADS TO 200° 


Let this two-in-one construction trim your pumping 
costs, If service requirements change, De Laval CP 
pumps can be quickly converted from closed to 
open impeller (or vice versa) by simply changing 
the pump volute and impeller. There’s no need to 
buy a whole new pump. 

CP pumps can be quickly changed from flexible 
packing to mechanical seals too. Gland faces are 


ine 
Ls 


pre-machined and drilled to make it an easy job. 

Whatever your processing application .. . 
whether you want to pump hot or cold clear 
liquids, viscous liquids, corrosive liquids or those 
carrying suspended solids . . . these versatile two- 
in-one CP pumps can meet changing requirements 
in your plant. Bulletin 1125 tells fully why they 
are .. . DESIGNED TO STAY ON THE LINE. 


Process Pumps 
mn LAVAL STEAM TURBINE COMPANY 


803 Nottingham Way, Trenton 2, New Jersey 
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“PACKAGED” 
AUTOMATIC 


ELECTRIC HEAT 





combining Heater and Thermostat in one unit 


ready to go on your Jobs! 


@ CHROMALOX ‘Packaged’ Electric Heaters are ideal as 
permanent or portable heat sources in tanks, drums, 
process kettles and other containers. With CHROMALOX 
Heaters you can heat accurately and maintain the 
temperature of degreasing, cleaning, pickling and 
plating baths. You can melt greases, asphalt and 
similar viscous fluids. CHROMALOX Units may be had 
in the types, sizes and wattages required to efficiently 
do your heating jobs. They are available with sheaths 
of copper, stainless steel, alloy and lead for resisting 
the corrosive actions of the solutions you are using. 


Nation-wide engineering service for 
on-the-job assistance and recommen- 
dations. Write, wire or phone for the 
name of the Chromalox Engineering 
Representative serving you. 


ATI RDARAA WT RS 
Genrac | | Y) >) 
sa | | ¢ ~ } V \ ; Slee she / fN 


Electiio Hat for Moder Zi ay, 


| 
{ 
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Variety and 
Versatility 
to fit your 
Needs Exactly 


Chromatox Immersion Heaters with ba thermostets 
for portable or permanent use. wing Muystrates 
Immersion equi wae’ * with itvdge-nas instofied 
over the side o' the tank for direct heating. Avolable 
in various metal sheaths to resist the corrosive ection 
of the liquid compounds. 


Compact, thermostatically controlled, screw-in yee 
Chromalox immersion Unit is instailed 
smaller tanks and other containers, Thermostot rel. 
is 100° to 180° F, 


‘Chromalox Circulation ee give accurate, com 
trolied heat up to 750° F. for heating 

Aroclor or heat transfer es Other uses include 
water heating applications such os steom boilers 
and accumulators, kettles, tanks ond processing 
equipment, preheating fuel oils, heating air, nitrogen 
ond other gases; drying steam, plastic powders, etc. 


Cop Coupow 

For complete details showing 

how to use Chromalox Heaters 
in your applications. 


~ 
industrial Division 1¢-86 
EDWIN t. WIEGAND COMPANY 
7514 Thomas Boulevard, Pittsburg 8, Pa. ! 
Please send “10() Ways to Apply Electric i 
Heat” booklet, | 
! 
Name j 
Address ___ | 
| 


City. 


Siote 








A STEAM TRAP CASTS 4 


THINGS STEAM TRAPS AFFECT 
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HEAT-UP OR 
START-UP TIME 


RATE OF 
PRODUCTION 


STEAM 
WASTE 


FUEL 
WASTE 


CONTINUITY OF 
OPERATION 


MAINTENANCE 
oO) 





REASON 


When steam is turned on, large 
amounts of condensate and air 
must be removed before equip- 
ment heats up. 


Quick heat-up, maximum tem- 
peratures essential for maxi- 
mum output. 


When steam gets past traps, 
boiler capacity may be inade- 
quate—this is bad even if you 
could afford the fuel waste. 


Why burn fuel to generate steam 
that does no useful work .. . 
blows through traps, for ex- 
ample? 


When traps are inoperative or 
down for repairs, unit being 
drained may be “off the line.” 


Traps that don’t “wear well” 
take a lot of manhours for re- 


pair. 


HOW ARMSTRONG TRAPS 


MEET THE NEED 


Condensate and air removed as 
fast as they reach trap. Reliable 
data insures you get trap with 
adequate safety factor to meet 
conditions. 


Air which reduces temperature 
and heat transfer discharged 
automatically; condensate dis- 
charged at steam temperature; 
equipment kept full of hot, dry 
steam. 


When steam floats the bucket 
the trap closes. No steam ever 
reaches discharge orifice, even 
when there is no condensate 
load. Heat treated chrome steel 
valve parts, precision ground 
and lapped, resist wire drawing 
and wear, stay leak tight for a 
long, long time. 


Nothing to clog, seize, stick or 
collapse! Large orifice. Self- 
scrubbing action cleans out ordi- 
nary dirt and scale. “Friction- 
less” leverage with wear points 
heavily reinforced for long life. 
Hardened chrome steel valve 
and seat. Wear and corrosion- 
resistant stainless trim. 


EXAMPLE 


40 Minute Faster Heat-up—d 2 


ing oven at pharmaceutical 
plant heats up 40 minutes sooner 
with Armstrong “Blast” traps. 


30% Greater Output — jacketed 
kettles produce 30% more at 


Canadian plant since changing 
to Armstrong traps. 


Steam Savings Eliminate Need 
for New Boiler-—chemical plant 


shelves plans to buy larger 
boiler after installing Armstrong 
Traps. 


334% Reduction in Fuel Bill — 
after trapping vats with Arm- 
strongs at Missouri plant. 


Maintenance Time Cut 30% — 
Illinois user says, ““Unequalled 
dependability, simplicity of de- 
sign means repairs can be made 
quickly” (with minimum equip- 
ment downtime). 


50% Less Trap Maintenance — 


only half as many manhours de- 
voted to traps since installing 
Armstrongs throughout large 
Midwestern plant. 














DO YOU... 

want to save time? 
cut costs ? 

make better products ? 


pen ay all 


Hs , 
aoe EY 
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ge eae ae 
BUFLOVAK Steam Jacketed Kettle, 2750 gals. Speeds the pro- 
duction of a high quality grease for a nationally-known company. 
You can save time, cut costs, and make better prod- 
ucts, by using BUFLOVAK Kettles in your processing. 
Buflovak Kettles available in BUFLOVAK Kettles have proved to be a vital part in 
processing operations . . . and operations can be 
our Research Labo rato ries to test progressively performed in the same unit, thus speed- 
ing up production, lowering investment costs, and 
increasing profits. 
new processes ee « MEW products! BURLOVAK Kettles perform a number of very 
basic operations: heating, cooling, mixing, extract- 
New and untried processes frequently present un- ing, reacting, distilling, evaporating, drying, and 
expected problems. The safest procedure is to process solvent recovery. Vacuum, atmospheric, or pressure 
@ quantity of the product and observe the results. Such operations can be provided. 
facilities are available in the BUFLOVAK Research and Kettle sizes range from the one gallon laboratory 
Testing Laboratory. Results show positively what is size to massive units. illustrated above is a 2750-gal. 
needed for your processing. Kettles can then be de- kettle. : 
signed and built to most economically and profitably ; Positive aining and thorough Ceaning of the heat- 
fulfill your expected requirements. ing surface is provided by eight distinct types of 
agitators with modifications to meet the individual 
need. 
Yes, you will profit, as are so many varied indus- 


Fz. / 48-PAGE tries today, by specifying BUFLOVAK Processing 
FE! COLOR BOOKLET Kettles. 


. . » So detailed it is literally a 


handbook on Heating . . . Cool- BUFLOVAK EQUIPMENT 
ing . . . Drying, etc. Diutston on Slau- usr 
1551 FILLMORE AVE., BUFFALO 11, N.Y. 
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How U.S. Rubber’s Permobond protects 


against acid and corrosion 


This tankear rubber-lined by U. S. 
Rubber’s exclusive Permobond 
process transports hydrochloric acid. 
The area around the dome is Per- 
mobond-protected against splash. 
After more than 4 years of use, it 
shows no deterioration. 








Unlike metal, United States Rubber Company’s Per- 

mobond linings are not affected by acids and gases. This dome, not protected with Per- 

Permobond linings are impermeable, and can be mobond, has been in service only 
s a two years and already needs re- 

bonded or applied to almost any fabricated metal sec- placement. Original Permobond 

. . . < protection would have cost oniy a 

tion, big or small, simple or complex. They save un fraction ot the satel olaums tee Ole 

told millions in replacement costs every year. United expensive replacement. 

States Rubber Company engineers will gladly discuss 

your corrosion problems with you. Very often they 

can install and thoroughly vulcanize Permobond to 


existing equipment. Write to address below. 


PRODUCT OF 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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The whole family 
steps out in style! 


- 


| hanks to NEVILLE, Coumarone Resins 


The buyer of shoes looks for style, lightness, flexibility, comfort, waterproof 
Why not call on Neville's 
years of experience and 
“know-how” to help you in 
your particular problems. 


protection and long wear! 


The manufacturer, on the other hand, in order to guarantee these necessary 
selling points, seeks tensile strength, abrasion resistance, flex-life and uniform 
quality in the stock he uses for producing quality foot-wear! 

PRODUCTS OF TOMORROW 
FROM THE CHEMICALS 
OF TODAY 


That's why Neville Coumarone Resins are being used in sole and heel 
compounding in ever-increasing volume. Through them manufacturers enjoy 
improved properties and production advantages, building tack in their 
compounds without sacrificing hardness, tensile or tear. 


THE NEVILLE COMPANY ¢ PITTSBURGH 25, PA. 


Plants at Neville Island, Pa., and Anaheim, Cal. 
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U.S.|. CHEMICAL NEWS 






Prepared by U. S. Industrial Chemicals Co. 





* _ A Series for Chemists and Executives of the Solvents and Chemical Consuming Industries * 








Soason’s 
U.S.1. CHEMICAL NEWS 


to its many readers, 
contributors, and associates 











Investigate Gas Leaks 
Through Metal, Glass 


Scientists at an industrial research labora- 
tory are currently engaged in a project in- 
volving gas leaks so infinitesimal it would 
take 10,000 years to empty the contents of a 
pint bottle, according to a recent report. 
Reason for the research is that hydrogen 
and other gases can seek their way through 
solid. glass and metal at these slow rates, and 
the leaks are sufficient to ruin the high 
vacuums used in other work, it is said. For 
example, it was recently found that helium 
had leaked through the double walls of a 
vacuum space in a laboratory bottle. Later, 
when liquid nitrogen was placed in the bot- 
tle, the minute quantity of helium caused 
the nitrogen to boil away. 

Investigations have revealed that gases dif- 
fer in their ability to permeate various bar- 
riers. The very small permeation rates can be 
measured accurately by means of the mass 
spectrometer. Helium filters easily through 
glass and plastics, the report states, but fails 
to penetrate metals in any measurable quan- 
tities. Hydrogen, on the other hand, quickly 
invades metals as well as glass and plastics. 
Nitrogen penetrates steel but is effectively 
contained by copper, and oxygen slips 
through silver with comparative ease. 


Tritium Plus Stilbene -- 
Continuous Light Source 





By incorporating tritium, super-heavy hy- 
drogen from the Oak Ridge atomic reactor, 
into stilbene, a crystalline hydrocarbon com- 
pound, research workers have produced a 
material which acts as a substantially con- 
stant light source, it was disclosed recently. 
Explanation given for the phenomenon is that 
tritium continuously gives off beta rays which 
cause the stilbene to fluoresce. Because of 
this, the new crystals yield almost constant 
luminosity and yet have essentially no health 
hazards, it is claimed. Light from tritiated 
stilbene is visible to the eye, but the maximum 
light output is strongest in the region where 
the eye is least sensitive and where all photo- 
tubes are most sensitive. The new source is 
therefore expected to be useful in optical 
research and in calibrating instruments con- 
‘taining phototubes which have to be standard- 
ized periodically. Brightness of the crystals 
diminishes at the rate of about five per cent 
each year, whereas radium-activated sources 
of the type now used lose half their light in 
about three to six months, it is said, 








U.S.L.’s Resin Line Is First 
To Cover Both Major Fields 
Of Decorative Wall Finishes 


Tailor-Made Alkyds for Flat Wall Finishes, 
In Both Conventional and Odorless Solvents, 
And for Latex Paints Fill All Requirements 


Visitors at U.S.I.’s booth at the Paint Industries’ Show last month in Chicago 
saw an exhibit by the first single manufacturer to offer a line of alkyd resins 





Making the job easier is one of U.S.I.’s chief aims in developing resins for the paint industry. 
For the manufacturer, this means alkyd resins that ore easier to handle in any quantity. For 


the ultimate consumer, it means finishes that 
SERRE ||| | | SB 


Test New Safety Device 
For P., V., & L. Industry 





Independent laboratory tests have report- 
edly confirmed the utility of a new tool for 
providing safe working conditions in the 
paint, varnish, and lacquer industry. The 
tool is a complete “pocket-laboratory” device, 
described as simple and economical to oper- 
ate, which measures atmospheric concentra- 
tions of aromatic hydrocarbons in the range 
of their threshold limit values for safe 8-hour 
daily exposures. Principle of the device is 
based on a specific color reaction on a ge! 
surface. To conduct a test, two reagents are 
mixed, tamped into a glass tube, and the tube 
inserted into a detector between the source 
of contaminated air and a squeeze bulb. The 
contents of the tube, initially white in color, 
turn brown only after exposure to benzene, 
toluene, or xylene. Concentrations are then 
read directly in parts per million by matching 
the length of brown stain in the tube with the 
proper scale placed beside it. 

Tests using known concentrations of aro- 
matic hydrocarbons gave good results with 
single compounds, somewhat higher than 
additive values for mixtures of two or more. 
The presence of masking deodorants and 
other organic vapors were found to cause no 
interference, according to the report. 


are easier to apply by either brush or roller. 


which fill the requirements of both major 
classes of decorative wall finish manufac- 
ture. Now, whether a paint manufacturer's 
vote is for alkyds or for latex, or split be- 
tween these two principal categories of deco- 
rative wall finishes, he can choose his resins 
for either type of product from U.S.L’s com- 
plete line of raw materials for the paint in- 
dustry. 

U.S.I. makes no attempt to predict the 


relative positions that latex | More 


paints will take in the wall 
finishes market as compared to 
Es 
Vitamin B,, Found Useful 
In Treating Polyneuritis 
In their recent report on the use of vita- 
min Byg to treat patients with neurological 
disease, two French doctors have concluded 
that the vitamin has a positive action on early 
polyneuritis. In their tests, they were able 
to obtain noticeable improvement in 17 of 43 
patients with multiple sclerosis of average 
intensity. Four of the patients were able to 
resume their normal occupations after years 
of illness and failure of all previous treatment. 
Functional improvement was obtained ia eight 
patients with spastic paraplegia, and four 
patients who were formerly invalids were able 
to resume former activities after treatment. 
Results in seven cases of polyneuritis were 
described as spectacular, with three of the 








patients being cured within one week, 
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Tailor-Made 
Alkyd Resins 


alkyd types. The company is proud, however, 
of the pioneering part it has played in re- 
generating a ing consumer market with 
developments which have improved both 
classes of finishes. 
AROFLATS Lead the Way 

Alkyds evolved as vehicles for interior and 
exterior enamels during the 1940's, with tem- 
porary interruptions during the war because 
of critical raw material shortages. While con- 
sumers benefited from the improved qual- 
ities alkyds imparted to enamels, it was not 
unti! late 1949, with the introduction of 
U.S.L’s AROFLAT 3010, that alkyds began 
to influence the largest volume class of in- 
terior paints — decorative and flat wall fin- 
ishes. AROFLAT 3010 was the first pure 
alkyd, specifically designed as the sole vehicle 
for flat wall finishes, to be placed on the mar- 
ket. It met with rapid and wide acceptance 
in multiple coat systems, and was followed a 
few months later by AROFLAT 3025 ~ the 
first pure alkyd offered for use as the sole 
cchieke in self-sealing wall paints. U.S.I.’s 
alkyd vehicle line was completed a year 
later with the introduction of AROFLAT 
3050, designed to meet demands for more eco- 
nomical alkyd flat paints of good quality. 

AROPLAZ Resins and Latex 

By the time latex paints appeared on the 
horizon as a promising innovation in the 
home decoration field, U.S.1. had already 
been the first to make alkyd vehicles avail- 
able in odorless mineral spirits, Thus E eras 
manufacturers were able to compete with the 
new threat to alkyds’ supremacy from the 
start. At the same time, it was realized that 
latex paints were here to stay, and with sev- 
eral years bac d in emulsion research 
already behind them, U.S.I. laboratories soon 
introduced the first alkyd specially designed 
for latex paints — AROP 1274. This resin, 
when properly emulsified and mixed with 
latex, overcomes tendencies of pure latex to- 
ward poor adhesion and scrubability when 
wet. It also contributes color retention, 
greater freeze-thaw stability and greater lati- 
tude of pigmentation — all at no increase in 
raw material costs of the finished paint. 





Ethanol (Ethyl! Alcohol) 
ee Denctured—aill regu 


ETHERS 
Ethy! Ether, u.S.?. 
Ethy! Ether, Absolute—A.C.S. 


ACETONE—A.C.5. 











ler ACETIC ESTERS 
Amy! Acetote—Commercial 
and High Test 
Buty! Acetate 
Ethyl Acetate—al! grades 
Propyl Acetate 


120 BROADWAY, NEW YORK 5, N. Y. 


New Ink Transfer Method 
Imprints Rubber, Plastics 


The first successful one-operation process 
for transferring multi-colored printed impres- 
sions from paper to either rubber or plastics 
was announced in a recent report. Said to per- 
mit true reproduction of 300-screen half-tones 
in color, the new ink transfer process requires 
a separate printed label, on a type of paper 
similar to magazine stock, for each transfer. 
No special kind of printing ink is needed. 
The method is described as economical and 
rapid, and because a slight curing operation 
permanently seals the impression, the trans- 
ferred image will last as long as the surface 
on which it is printed, it is claimed. Appli- 
cations are foreseen in the imprinting of vari- 
ous sidewall color combinations on tires, 
patterns on plasticized vinyl chloride and 
other plastic products, and labelling on con- 
yeyor belting and rubber matting. 


Pre-Mixed Reagent Tablets 
Save Time for Analysts 


For the analytical chemist who determines 
total nitrogen by the old reliable Kjeldahl 
method, what is claimed to be a great time 
saver is now available in the form of com- 

tablets containing the standard for- 
mulas for catalyzing digestion of organic mat- 
ter. Now, instead of making the three weigh- 
ings usually required and carefully washing 
down the neck of the flask afterwards, the 
analyst simply slides one or two tablets, de- 
pending on the method he is using, into the 
flask, and proceeds, The tablets are available 
in three formulations, each of which provides 
all the catalytic ingredients necessary for one 
determination according to procedures in gen- 
eral use. Chemicals used to make the tablets 
are precision weighed, ground, and blended 
in large quantities to insure uniformity, and 
are bound with a special material which does 
not affect the reaction, it is said. 


RESINS (Synthetic and Natural) 
Arochem*—modified types 
Arodure* —urea- formaldehyde resins 
Arofene*—pure phenolics 
Aroflat*—for special flat finishes 
Aroflintt—room temperature 

curing phenolic 


Aropolt—copolymer modified alkyds 
Ester Gums—all types 
Natural Resins—all standard grades 


INSECTICIDE MATERIALS 
CPR Concentrates: Liquid & Dust 
Piperonyl Butoxide 
Piperony! Cyclonene 


Pyrenone* Concentrates: Liquid & Dust 


Pyrethrum Products: Liquid & Dust 
Rotenone Products: Liquid & Dust 


INSECTIFUGE MATERIALS 
indalone* 
Triple-Mix Repellents 





TECHNICAL DEVELOPMENTS 








Aroplaz*—alkyds and allied materials 


TRIAL CHemicais Co. 


Division of National Distillers Products Corporation 


Information about manufacturers of these 
items may be obtained by writing U. S. I. 


Pressure-sensitive labels which require no lick- 
ing, available in roll t form in a hand dis- 
penser, can mark with pencil, pen, or 
typewriter, and adheze to “anything” under all 
laboratory conditions, it is claimed. (No. 871) 


A magnetic door latch, suitable for any type of 
cabinet, has no working parts to wear out and 
is said to keep even sagging or warped doors 
firmly closed. “esiidbemsasiicbabeibils (No. 872) 


For coating or decorating polyethylene products, 
@ new synthetic enamel is available, in a wide 
range of colors, which reportedly adheres well 
without peeling or chipping and can be brushed 
or sprayed, sainesinnonysetetinntpie (No. 873) 


New anti-rust paints, in black and clear, are 
claimed to absorb surface rust completely in 
their penetration process and to stop and prevent 
further rust— indoors or out— without prior 
scraping and wire-brushing. The clear paint can 
be painted over with other paints. (No. 874) 
A new tarnish remover for silver, bronze, and 
copper has been announced. To clean, the article 
is immersed in the clear, non-poisonous liquid 
for about 10 seconds. No rubbing or scouring is 
needed, it is said, ———____ (No. 875) 
Becteria that break down masonry can he 
checked permanently, it is reported, with a new 
active germicide which is incorporated into 
cement, Product is recommended for plant use 
and for shower room floors. (No. 876) 


To bond metals to themselves, other metals, 

» glass, or wood, a new bonding agent 
in rod, powder, paste, and liquid forms is 
claimed to bond by capillary and chemical ac- 
tion, to have high fluidity and wetting ability, 
and to penetrate all but sealed joints. (No. 877) 


For reducing glare in factories, hospitals, etc., 
translucent and colored plastic sheeting is on 
the market which, when cut to windowpane size, 
can be adhered to the glass indefinitely by 
applying wet and squeegeeing out the water. 
Plastic can be stripped off easily when desired, 
it is said. enna (No. 878) 
A new paint and varnish remover for metals is 
reported to be non-inflammable, to act rapidly 
so that residues can be washed off with water 
and the metal repainted immediately. (No. 879) 


A portable ium ramp for loading and un- 
loading freight cars from ground level where 
no docking facilities exist, is now available in 
5 standard sizes ranging in capacity from 6,000 
to 16,000 pounds. (No. 880) 





INTERMEDIATES 
Acetoacetanilide 
Acetoacet-ortho-chloroanilide 
Acetoacet-ortho-toluidide 
Aaah “ , ; 
Ethy! Acetoacetate 
Ethy! Benzoylacetate 
Ethyl Sodium Oxalacetate 


FEED PRODUCTS 
Calcium Pantothencte (Feed Grade) 
Curbay B-G* 
pi-Methionine (Feed Grade) 
Niacin, U.5S.P. 
Riboflavin Concentrates 
Special Liquid Curbay* 
U,S.1. Vitamin By, and 
Antibiotic Feed Supplements 
Vacatone* 40 


OTHER PRODUCTS 

Propionic Acid 
Pib*—Liquid Insuiction 
Urethan, U.5S.P. 
Acetaldehyde 
Propionaldehyde 


*Reg. U.S. Pat. Off. 
tTrademark Pending 





Collodions 
Ethylene 
Methionine 
(Pharm. Grade) 
Nitrocellulose soins. 








BRANCHES IN ALL PRINCIPAL CITIES 








Below: Self-contained unit for briquetting high-carbon Serve-chreme § 
ore. Comprises motor, speed-reducing gears, f and discha 
mechanisms, in addition to the heat-treated alloy-steel briquettiz 
rolls. Designed especially to meet the purchaser’s requirement 





Above: Laboratory briquetting machine equip- 
ped with several sets of 12-in. diam. rolls, for 
making different types of briquets. Desi 

for use by Vulcan technicians but availa to 
other organizations for experimental work in 
their own laboratories. Unit, as illustrated, is 
self-contained; including 5 hp. motor, speed re- 
ducer and enclosed gears for rpainy | the briquet- 
ting rolls. Other sizes designed and built to order. 


iGZo 
) YOUR PROBLEM 
‘\ 


For many years the Vulcan Iron Works has 
been designing and manufacturing heavy-duty 
briquetting equipment—thereby helping to 
solve many problems relating to the benefica- 
tion and successful utilization of materials that 
were either not usable at all in their original 
form or could not be utilized efficiently. Ma- 
terials treated range from chemicals to various 
types of metalliferous fines—often in combina- 
tion with coal or coke and various types of 
binding material. 

In addition to designing and building briquet- 
ting machines to meet any specific require- 
ment we are equally prepared to design and 
build all necessary equipment for grinding, 
mixing, heating and feeding material to the 
briquetting machines and for carrying away 
the finished briquets. 

Correspondence regarding any present or pros- 


pective briquetting requirement is cordially Pilot briquetting plant in which trial runs can be con- 


invited and arrangements will be made, if de- ducted on a ontt ciently extensive scale to determine 
° . 2 | proper commercial procedure and approximate produc- 
sired, for conducting either laboratory or pilot tion cost. Provided with facilities for grinding, ‘aiing 


plant tests and research. and feeding materials to the press. 


commons i | jt CAN IRON WORKS ~reome 


Main Office and Works WILKES-BARRE, PA., New York Office 50 Church 


Retary Kiins, Coolers and Dryers Double-Roli Briquetting Machines Heavy-Duty Electric Hoists Steam Locomotives 

Rotary Retorts, Caiciners, Etc. Open-Hearth Steel Castings Self-Contained Electric Hoists Diese! and Gasoline Locomotives 
improved Vertical Lime Kilns Steel-Plate Fabrication Scraper-Loading Hoists Diesol-Electric Locomotives 
Automatic Quick-Lime Hydrators Shaking-Chute and Chain Conveyors Cast-Steel Sheaves and Gears Electric Locomotives and Larrys 
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TELEVISION POWER BREAKER. The 500-kva G-E unit sub- 
stations at WWJ-TV have voltage ratings of 4800-208Y/120, 
are equipped with Type AK-1-25 air circuit breakers. 


Detroit's new TV 


Power continuity assured for 








g 


WW4J’s NEW BUILDING houses studios of Detroit’s pioneer TV 
station. General Electric load-center system furnishes power 
for amplifying, lighting—other station requirements. 


Studios rely on 


all studio requirements at 





ra 


WW45J-TV by secondary-selective distribution system 


For the engineers of WWJ-TV—Detroit’s pioneer 
TV station and an affiliate of WWJ, the world’s first 
commercial radio station—a dependable source of 
continuous power rates first consideration in planning 
the new television studios. Total or even partial power 
shutdown cannot be tolerated. 


At its new studios, WWJ-TV needs reliable power 
for lighting and amplifying ... for its monitor panels 
and relaying equipment . . . for all station auxiliaries 
such as fans and blowers. To assure reliable power 
continuity for these many exacting requirements, 
Giffels & Vallet, Inc., L. Rossetti, associated engineers 
and architects, and Jack A. Frost, electrical contractor, 
installed a G-E secondary-selective load-center system 
consisting of two 500-kva unit substations. 


With this distribution system, the station gains, too, 
in savings basic to load-center power. For example, 
a G-E engineered load-center system maintains con- 
sistent voltage for top operating efficiency, keeps 


voltage drop down to a minimum, provides less costly 
feeder breakers, and reduces cable costs. 


Air circuit breakers, with ratings properly co- 
ordinated with transformer capacities, give adequate 
interrupting capacity and isolate troubles in feeders. 
Oil fuse cutouts are interlocked to prevent opening 
with load on transformers. 


Flexible layout permits easy, quick maintenance 
without interruption of power. System flexibility itself 
provides for addition of new loads, making it far less 
costly for the station to expand in the future. Ground- 
ed, metal-enclosed G-E load-center units, with non- 
inflammable Pyranol* transformers assure maximum 
protection for operating personnel. 


For further information on G-E engineered load 
centers, call your local G-E sales representative, or 
write for GEA-3592, General Electric Company, 
Schenectady 5, N. Y. 321-87 
*Reg. Trademark of General Electric Co. 


GENERAL @@ ELECTRIC 


















ak ae 
Choe © OE meee 


t 
‘a. 
- ¥ 




















j 4 : 

¢ oo 

t Bee hey 
; SLE 








te ee 


sosisigite 


Se ad 
ROBE ARR See aye, cgay 


a ms — 


YEARS OF ELECTRICAL 
SS PROGRESS » 


LY 







































































i  - 












































“Buffalo” Limit-Load, the fan that 
supplies the air for many of the world’s 
finest ventilating and air conditioning systems. 


Quality is a relative term—it can be poor, me- 
dium, high or the best. We think you should 
evaluate fans and air cleaning and conditioning 
equipment according to the “Q” Factor.* 


Engineers are not easily mislead when they turn 
an engineering eye on mechanical things. They 
know that efficiency is important, and that 
rugged construction, ease of assembly and re- 
pair are also desirable. They value simplicity if 
it’s not for economy of manufacture. Above all, 
we believe, they admire reliable, long life per- 
formance. 


The quiet, efficient Type “B” Vane- 
axial Fan is one reason why “Buffalo” has 
earned—and kept—the reputation “First for Fans”. 


Because in seventy-five years of manufacturing 
fans, air cleaning and conditioning equipment 
we have stuck to an original idea—“build it the 
best we know how”, we welcome your critical 
inspection of Buffalo products. You’ll find that 
both design and construction contribute to their 
record for long life on the job. 

Engineering sales representatives in principal 
cities are anxious to work with you. 


*-The "Q” Factor—The Built-in Quality which provides trouble-free 
satisfaction and long life. 


BUFFALO FORCED AND INDUCED DRAFT FANS 


BUFFALO 


501 BROADWAY 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


eelelai ie 
AIR TEMPERING 


- 


FIRST FOR FANS 


E COMPANY 


BUFFALO, NEW YORK 


Sales Representatives in all Principal Cities 


HEATING 
INDUCED DRAFT 
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FORCED DRAFT 
EXHAUSTING 












Users say they’re 


TOPS FOR SPOT 
pH, CHLORINE 
TESTS 





Taylor Model T-O Com- 
parator for pH. Slides available for 

pH as low as 0.2 or as high os 13.6. Phos- 
phate slides work on same base. Chiorine 
comparators also available. 


TAYLOR 
COMPARATORS 


with 
GUARANTEED COLOR 
STANDARDS 








Taylor Comparators use 
the familiar colorimetric method of 
comparison . . . but without the need 
for handling fragile single standards. 
Each complete set of Taylor Liquid 
Color Standards in sturdy plastic slide, 
many slides usable on one base. 












many determinations can 
be made in a matter of seconds, others 
take no longer than two minutes. 















you can carry the light- 
weight set to the testing spot, no 
necessity for carrying solution samples 
back to the lab. 








because all Taylor Liquid 
Color Standards are unconditionally 
guaranteed against fading, thus there 
is no chance of mechanical inaccuracy. 











See your lab supply dealer 
for Taylor sets or write diruct 
for free copy of this informa- 


Chiorine 
scribes theory of pH and 
chierine control, illustrate: 





full Taylor line. 


W. A. TAYLOR %° 


FMD 





CuemicaL Encingerinc—January 1953 













MERIAM 


MANOMETERS 
“WEIGH” LIQUID CHEMICALS 
QUICKLY, ACCURATELY, SAFELY 


A prominent middle western chemical plant was 
confronted with the need to proportion, by weight, 
hazardous chemicals in formulating products. 
Personnel safety and need for immediate, exact 
knowledge for correct formulation, added to the 
problem. 


Meriam Manometers provided the answer. In for- 
mulating liquid chemical products, direct weight 
readings are taken as various chemicals are added 
to the tanks. No tedious, involved mathematical 
calculations. No danger of injury to personnel 
through burning or falling. Manometers give 
required information at a glance— saving time 
and expense. 


If you are confronted with difficult process indi- 
cation requirements —involving measurement of 
flow or pressures of liquids and gases, consult the 
Meriam Representative in your vicinity or write us. 


THE MERIAM INSTRUMENT CO. 


10916 MADISON AVENUE ¢ CLEVELAND 2, OHIO 
WESTERN DIVISION: 4760 E. OLYMPIC BLVD., LOS ANGELES 22, CALIF, 
IN CANADA; PEACOCK BROS., LTD., MONTREAL 


ESTABLISHED 1911 


ee 








Solvent crystallization is one of 
the important processes at Armour 
and Company’s new chemical 
plant at McCook, Ill. The process 
is used to separate acids that con- 
tain the same number of carbon 
atoms and cannot be separated by 
fractional distillation. 

A‘ vital part of this process is 
the Worthington refrigeration sys- 
tem consisting of two double-pipe 
stainless-steel chilling machines, a 
horizontal duplex two-stage am- 
monia compressor, horizontal du- 
plex ammonia booster compressor, 
flu-gas compressor, and shell and 
tube equipment. 

Armour is another in an ever- 


growing list of “big names” in the 


chemical industries who have 


chosen Worthington refrigeration. 


380 


Others include: B. F. Goodrich 
Chemical Co., Avon Lake, Ohio; 
Dow Chemical Co., Freeport, Tex.; 
Minnesota Mining and Manufac- 
turing Co., St. Paul, Minn.; Lion 
Chemical Co., E] Dorado, Ark.; 
E. I. DuPont de Nemours & Co., 
Edgemore, Del., Orange, Tex.; 
Shell Chemical Co., Houston, Tex.; 
Gulf Oil Corp., Port Arthur, Tex; 
Rohm & Haas Co., Houston, Tex. 

When these well-known com- 
panies look for refrigeration to be 
used in controlling a myriad of 
intricate reactions, they look for 
the best. Their choice is your best 
evidence that there’s more worth 
in Worthington. 

Worthington Corporation, Air 
Conditioning and Refrigeration 
Division, Harrison, N. J. 


WORTHINGTON HORIZONTAL DUPLEX, TWO- 
STAGE AMMONIA COMPRESSOR, part of the 
complete Worthington refrigeration system 
at Armour’s McCook, Ill., chemical plant. 
System is unusual in that compressors are 
piped and instrumented to permit two levels 
of refrigeration—one at 5F, the other at 
~50F. Engineer and contractor: E. B. Badger 
& Sons Cc., Boston, Mass. 

A.2.29 
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WORTHINGTON DC-2 HORIZONTAL AIR COMPRESSOR, one of 14 Worthington compressors used for 
various services at the Girard Point, Pa., station of the Gulf Oil Company. 


THIS COMPRESSOR KEEPS PACE WITH VARIABLE LOADS 





Like compressors in industry everywhere, 
this installation at a large eastern refinery 
must face many variable load problems. 
Unless properly handled, variable com- 
pressor loads often result in wasted power 
and high running costs. 

Worthington Five-Step Variable Capacity 
Control solves this problem. 

The by-pass regulation—as achieved by 
suction valve unloaders and clearance pocket 
unloaders—is exclusively Worthington and 
offers these important advantages: 

Economy of power—the air required at 
any moment determines the power used. 

Simplicity—inlet valves and unloading 
mechanism form one individual element, 


easily accessible. 

Low operating temperatures—a cooler cyl- 
inder insures improved lubrication and low 
oil consumption. 

This Type DC-2 compressor is also equip- 
ped with the exclusive Worthington Feather* 
Valve—the lightest and most efficient com- 
pressor valve available. 

Write for air compressor bulletin L-675- 
BIB to your nearest Worthington district 
office or to Worthington Corporation, Com- 


pressor Division, Buffalo, New York. 
"Reg. U. S, Pat. Off. 


A GLANCE AT THE INDICATOR PANEL of the 
Worthington five-step governor shows 
operating capacity at any moment. 


No Other Compressor Will Outperform a Worthington 
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This is how Worthington and a Far West cellu- 
lose mill set up the steam supply for utmost effi- 
Process Steam “sisi: 
We combined a non-condensing single automatic 
extraction unit with a condensing double auto- 
6 e matic extraction unit. The 7500-kw units operate 
in parallel and, in addition to supplying plant 
Maintained power, furnish steam at two pressures for process 
requirements. 
Along with the advantages of efficient operation 
and low cost and ability to adjust to mill require- 
at 9 Pressures ments, this mill benefits from the manufacturer’s 
unit responsibility. In this case, Worthington also 
; furnished two 470-hp turbines to drive boiler feed 
h = t - pumps, two 452-hp turbines to drive induced-draft 
fans, two 146-hp turbines te drive forced-draft 
by Wort ing on fans, and one 50-kw turbine-driven exciter set. 

t If you want proof there’s more worth in Worthing- 
ton, write Worthington Corporation, formerly 
Turbine Genera ors Worthington Pump and Machinery Corporation, 

Steam Turbine Division, Wellsville, New York. 


2.6 


A GREAT TEAM IN STEAM 
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Thousands of tons 
mined daily, 


loading a ship with Sulphur at Galveston 


but where does it all go? 


& ARAPHRASING an old saying: ‘It takes a chemical to 
make a chemical,’ certainly applies to hydrochloric acid. 


No chemical engineer has to be told how hydrochloric 
acid is made but sometimes with the mind focussed on 
the word “hydrochloric” little thought is given to another 
word “sulphuric.” It is this word that calls attention to 
the fact that to make one net ton of 20° Bé hydrochloric 
acid by the H2SO4 process requires about 950 pounds 
of this acid, basis 100%, which is equivalent to 320 
pounds of Sulphur. About one third of the annual hydro- 
chloric acid production is made by the use of sulphuric. 
The sulphur is not lost because salt cake, a by-product, 
also has commercial value. But any way you figure it, 
the hydrochloric acid industry is an important consumer 
of Sulphur in the form of sulphuric acid. In fact, it takes 
several days’ production from all the Sulphur mines to 
take care of the annual production of this one com- 


modity alone. 
{ | | ie ACID 


When one considers all the other chemicals that require 
sulphuric acid or other Sulphur compounds for their manu- 
facture, it is not difficult to appreciate how faithfully 
the Sulphur Industry is serving industry today in spite of 
the great demands made ypon it. 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N. Y. 














Mines: Newgulf and Moss Bluff, Texas 
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Koncentt 


DOUBLE-SEAL 
FITTINGS 








co eS “~~ ie AGAINST 
}  GOSTLY 
New Booklet Shows || Fas in 


Way to Heat Savings ue : 
with Mundet “Custom Molded” 
85% Magnesia Insulation 


Our new heat insulation Engineering & Specification Data Manual de- 

scribes how extra durability is built into this insulation. In pipe covering 

and blocks, it is precision manufactured on the latest type of automatic 
equipment to insure uniform standards. It does 1 Patented full-floating seat, 
not “powder”, settle or disintegrate. It is unaf- Teflon reinforced, insures posi- 
fected by steam or water leakage. It maintains tive leak-proof operation. 
an attractive, smooth finish. Precision pipe fit is 2 Heavy duty built for high 
assured, with no spaces left for the escape of Kbucucs tape 
heat. You benefit from the most modern manu- 3 Parts reusable and inter- 
facturing facilities for the production of heat Gangenkle tor peck. acon 
insulation when you specify Mundet 85% Mag- jiisbs 


: 4 Stainless steel construction 
nesia Pipe Covering and Blocks. New booklet cialis anthe, euveiianh 
sent on request. 





5 Complete line for tubes to 1” 
O. D., and for Schedule 5 S 
and 10 S pipe to %”. Other 


INSULATION FOR HIGH & LOW TEMPERATURE sizes to order. 


Mundet Cork Corporation, insulation Division, 7101 Tonnelle Ave., North Bergen, N. J. THE SPECIAL SCREW 
ATLANTA DALLAS 10 JACKSONVILLE 6, FLA. NEW ORLEANS 16 5 ni ond ee. 


339-41 Elizebeth St., NE. 601 Second Ave. 800 E. Bay St. 315-25 N. Front St. 
BALTIMORE 30 DETROIT 21 KANSAS CITY 7, MO. | NEW YORK 17 
612 Battery Ave. 14401 Prairie Ave. 1210 W. Ninth St. 331 Madison Ave, 
BOSTON HOUSTON 1 KNOXVILLE 16 PHILADELPHIA 39 
155 Fowcett St., W. Cambridge 38 Commerce and Palmer Sts. 1221 Grand Ave. 856 N. 48th St. 
CHARLOTTE 6, H.C. INDIANAPOLIS 4 LOS ANGELES ST. LOUIS 9 
2301 W. Davidson St. 56 E. Merrill St. (Maywood): 6116 Walker Ave. 3176 Brannon Ave. E } Duaipive litera- 
CHICAGO SAN FRANCISCO 7 ee wr. “Gels oven. 
35 E. Wocker Drive In Canada: 440 Brannan St. ———— = able upon request. 
CINCINNATI Mundet Cork & Insulation, Lid., 35 Booth Ave., Toronto WasHINGTON, D. C. rte eer 
427 West 4th St. 600 F Street, H.W. 
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Will the years say ‘STOP’ 


to your PROCESS LINES? 


Why take a chance with process lines that clog 
with rust? Chase® Copper Water Tube has proved 
its corrosion-resistant, non-rusting qualities. 
Even heavy industrial fluids like paper pulp flow 
freely through Chase Copper Water Tube. Its 
smooth interior surface offers little resistance. 


Chase Wrought Solder-Joint Fittings are pressure- 
tight and leak-proof. That’s why they’re ideal for 
process gases and refrigeration. 

It will pay you to inquire about lightweight, easy- 
to-install Chase Copper Water Tube for your next 
process line installation. 











Even after Chase Copper Water Tube 
carried pulp fluids in a paper mill 
year after year the cross-section still 
looks like this. 














Why gamble with pipe that can rust 
up inside... impede flow. . . increase 
pumping costs. Use Chase Copper 
Water Tube. 


Chase P BRASS & COPPER 


WATERBURY 20, COMNECTICUT - SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
¢ The Nation's Headquarters for Brass & Copper 

Albanyt Cleveland ity, Mo. San Francisce 
Waterbury 


Atlanta 
Baltimore 
Boston 
Chicago 
Crcionat 
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A Graver 
Demineralizer 
makes the difference 



















a f ] 
TOTAL ; TOTAL 
DISSOLVED DISSOLVED 
SOLIDS SOLIDS 
900 PPM i 4 PPM 







i 


SILICA 
' BELOW 0.05 PPM 


TURBIDITY 
O PPM ae 





° 
SILICA 3 PPM 
* 


- TURBIDITY 
a 80 PPM 






























This Graver demineralizer installation 
had to tackle a doubly tough water 
purification problem . . . extreme 
hardness plus turbidity. And 

600 gpm has to be treated. 


But the Graver plant is combining 
demineralizing plus filtering of this large 
demand with complete success. In addi- 
tion, a Graver Vacuum Deaerator 
following the Demineralizer completely 
eliminates CO, and reduces the oxygen 
below 0.2 ppm. As a result, the effluent 

is ideally suited for the high pressure 
boilers served by the Graver installation. 















For similar success in solving your 
water treatment problem, investigate 
Graver’s proven modern equipment 
designs based on over 40 years of 
speeialized experience and pioneering in 
every water treating process. 


Your request for recommendations , - 

will involve no obligation. Double train, two-bed Graver Demineralizer installation at a large 
southwestern chemical plant, treating 864,000 gallons per day of raw 

water for 450,000 pounds per hour, 1250 psig boilers. 



























GRAVER WATER CONDITIONING CO. GRAVER| 
Division of Graver Tank & Mfg. Co., Inc. ai 
DEPT. CE-D, 216 WEST 14TH STREET, NEW YORK 11, N. Y. 


In Canada: The Bird-Archer Co., Ltd.; Cobourg, Ontario 
In Mexico: Proveedores Tecnicos, S.A.; Puebla 259, Mexico 7, D. F, 
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Ng ene a ee on anteater ne me en 


BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


_ Copper ALLOY BULLETIN 





” MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 








Effect of Water Composition 
and Copper Content of Brass 


In the previous issue of the Copper 
Alloy Bulletin, we discussed various 
types of dezincification — plug type, 
layer type, intercrystalline, and Beta 
phase attack. Now we will deal with 
the effect of water composition and the 
part that the copper content of the 
alloy plays in regard to the corrosion 
resistance of brass. 


Nonscaling Waters Are 
Corrosive 
Derzincification and pitting are most 
likely to occur in nonscale-forming 


CORROSION OF UNINHIBITED COPPER-ZINC ALLOVS 
in 1% Cupric Chloride Solution for 78 Days at Room Temp. 





ing from 1.0 to 8.0 or higher. The pH 
value in itself is not particularly signif- 
icant. It can, however, become very 
important where adjustment in the pH 
may lead to mineral scale formation or 
the dissolving of mineral scales. 


In such media the tendency of plug- 
type dezincification is more marked in 
the higher pH range and the tendency 
for general dezincification is greater in 
the lower pH range, with a rather broad 
twilight zone in the central section of 
the pH scale. 


Resistance of Copper-Zinc 
Alloys Varies with Copper 
Content 








Our laboratory tested the ef- 
fects of corrosion on uninhib- 





ited copper-zinc alloys and cop- 
per in 1% cupric chloride solu- 





tions at room temperature over 





a period of 78 days. 1% cupric 
chloride solution was used be- 





cause the accelerated corrosion 
in this medium is comparable to 





that obtained in sea water over 
a much longer period. 





The depth of corrosion was 





determined both on the basis 





of loes in weight and loss in ten- 
sile strength which were plotted 


























against the copper content of 
the copper-zinc alloy tested, 





Percent of Copper in Copper-Zinc Alloy 


fresh or salt waters. In such waters cop- 
per-base alloys which are resistant to 
dezincification such as Red Brass and 
inhibited brasses, Arsenical Muntz, Ar- 
senical Admiralty and Arsenical Alum- 
inum Brass should be used. The other 
alternative is to hoid the mineral bal- 
ance in the water at such a level that 
it will be slightly scale-forming. 
Effect of pH Values 

Dezincification can occur in both 
fresh and salt waters with the pH rang- 
“ADVERTISEMENT” 
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The curve for corrosion rate 
based on loss in tensile strength 
drops rapidly with increasing 
copper content and flattens out at 85% 
copper. 


The wide difference between the 
depth of corrosion based on loss of 
tensile strength and loss in weight for 
the alloys tested is due to dezincifica- 
tion which leads to only a relatively 
small loss in weight but a large loss in 
tensile strength. The converging of the 
two curves indicates that where the 
copper content is 85% or higher, de- 
zincification is not likely to. occur. 





=o 


Arsenic Also Inhibits Dezincification 
in Cupric Chloride 

Other corrosion tests, conducted in 
1% cupric chloride solutions, revealed 
that a small percentage of arsenic or 
other inhibitors alloyed with brasses 
containing less than 85% copper in- 
creased their resistance towards de- 
zincification. 

The corrosion rate of the arsenical 
brasses tested dropped to approxi- 
mately the same level as that of the 
uninhibited brasses containing 85% or 
more copper. 

The addition of 1% of tin to brass 
(Admiralty metal—~70% Cu, 29% Zn, 
1% Sn), under the conditions of test- 
ing, has very little effect on the extent 
of dezincification. However, Admiralty 
metal containing 0.027% arsenic and 
Muntz metal (60% Cu, 40% Zn) con- 
taining 0.21% arsenic were practically 
equal to Red Brass (85% copper, 15% 
zinc). 

Laboratory Service 

The above tests clearly indicate the 
importance of using a dezincification 
inhibitor such as arsenic, in brass, in 
order to reduce corrosion attack. By 
specifying the correct alloy for the 
manufacture of products exposed to 
water solutions and weathering, con- 


' siderable reduction in corrosion’s toll 


can be effected. Contact Bridgeport’s 
nearest district office for your metal re- 
quirements and help on your metal 
problems. 264) 
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Oepth of Corrosion in Mils per Year, Based on Loss in Tensile Strength 
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Percent Copper in Copper-Zine Alteys 
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THIS MONTH 


Chemical Engineering offers 
Reprint 28... 


Solids Feeders 


If you have had feeding difficulties with 
solids and semi-solids, you have probably 
discovered that information is scarce, and 


provide many answers. 


EVERY MONTH 


Chemical Engineering provides this convenient coupon method to give you an up-to-date list and faster 


> 


ions are hard to find. This report will 


service on reprints. These are available now . . . in bulk or single copies. Please order by coupon. 


Chemical Engineering's Flowsheets—150 flowsheets of 
industrial processes. ($1.50). 

Data & Methods for Cost Estimation—38 articles, 128 
pages . . . equipment, plants, operations. ($1.75). 
Fluid Flow—Fifteen authoritative articles. ($1). 

Water Problem—What it means to chemical process 
industries. 

Fire Prevention—Developments and trends. 

Middle Atlantic States—aA survey and census. 

Process Energy—Requirements, costs, improvements in 
equipment. ($1). 

Product Development—Basic approaches, examples. 
Crystallization—Equipment and methods. 

Materials of Construction—J14th biennial report . 
with directory of materials and manufacturers. ($1). 
Computers—What high-speed automatic computers ore 
and how they can be used. 

Solvent Extraction of Oilseeds—Process principles and 
product purification. 

Organic Unit Processes—Review and recent advances. 
Glass—How, where and why it’s used in process plants. 
Motors & Motor Control—Types, performance, costs. 
Sublimation—Equipment techniques, theory. 
Agglomeration—Methods and equipment . . . principles. 
New Procossing Tools—Trends and developments in 
equipment, techniques. 

Plant Defense—Contro! disaster by enemy attack, 
espionage, 

Pumps—Classification and characteristics . . 
pumps . . . how to select. 

Process Instrumentation—48-p. report, 16-p. folded 
chart . . . principles, advances, selection. ($1). 
Process Instrumentation—48-p. report . economics 
selection, push-button plants. (75c). 


. chemical 
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22b Process Instrumentation—16-p. chart Guide to Process 
Instrumentation Elements. Features of 350 instruments. 

23 Liquid-Liquid Extraction—Equipment, performance and 
characteristics . . . solvents. 

24 Builders of the Chemical Century—The pee who 
have made chemical engineering in the VU. S. 
industry problems of the future. ($1). 

25 Size Reduction—Selection of crushing, grinding and 
pulverizing equipment. 

26 Petrochemical Processes-—Flowsheets and descriptions 
of 23 major processes. 

27 Adsorption—What it can do, its mechanism, lotest 
design practice, expectations for the future. 








MAIL THIS on 


Editor, CHEMICAL ENGINEERING 
330 West 42nd St., New York 36, N. Y. 


Please send me....,. copies each of the reprints represented by 
the numbers circled, at 50¢ per copy* (special rates for 100 or 
more). | enclose check ( ), money order ( ) for $........... 


1245678 9 10 13 #12 13 14 15 
17 18 19 20 21 22 226 22b 23 24 25 26 27 28. 
* Except as noted above. 


389 














January 1953—CurmicaL ENcINEERENG 





For Men Who 
Specify, Buy or Use 
Reciprocating Pumps 


| | Brae: 
| 10 to 50 hp 50 to 275 hp [ | 300 to 900 hp & 5 to 125 hp 


Tear out this page NOW and send for these Aldrich Data Sheets 


These 2-color data sheets give full details of design and construction, including 
dimension and sectional drawings, performance data and pump specifications. 





CHECK THE ONES YOU WANT—ONE OR ALL! 


Aldrich Pump Applications Be sure to fill in your name and address. Then 
mail this page to: The Aldrich Pump Company, 
. include handling of caustic solu- Allentown, Pa. 


tions, fatty acids, nitric acid, acetic acid, 
aqua ammonia, anhydrous ammonia, 
and liquids encountered in petroleum 
refinin etro - chemical, and other 

sefining. P . COMPANY 
industries. 


NAME__ 














ADDRESS. 








THE PUMP COMPANY | ...diginaleis of the 
Direct Plow Pump 


< 
+ — 
eS ee ee ee ee ee ee ee ee ee ee es ee ee ee es es 


3 GORDON STREET © ALLENTOWN, PENNSYLVANIA 
Representatives: Birmingham * Bolivar, N. Y. 2 Boston > Buffalo . Chicago ° Cincinnati . Cleveland e Denver . Detroit 
Duluth e Houston ° Jacksonville . Los Angeles ° New York * Omaha : Philadelphia + Pittsburgh . Portiand, Ore. 
Richmond, Va. «© St.Louis «¢ Sanfrancisco © Seattle «+ Spokane,Wash. « Syracuse « Tulsa «© Export Dept.: 751 Drexel Building, Phila. 6, Pa. 
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LABORATORY 
PRECISION 


read these 


LACUS 


@yo BAFFLES NEEDED 
Or Cowles Dissolver mixes your 
batch thoroughly without using 
baffles—thanks to its high speed 
and the speed differential between 
the rotary motion of the batch 
and the impeller. 


SOME VORTEX DESIRABLE 
Don’t be afraid of vortex! Some 
vortex is desirable because it pro- 
vides a means for checking the 
impeller feed in the Cowles high 
speed centrifugal action. 


NO PLUGGED-UP HOLES 
The Cowles Dissolver has no slots 
or holes that can become plugged 
up with large chunks <~ balls. This 
makes cleaning faster, easier. 


at Production Rates 


It dissolves and disperses 2 to 20 


times faster in the same space 
ordinary mixers require. Saves 
time, saves labor—improves both 
your product and yield per batch. 


Batch mixing with laboratory precision is automatic 
with these Neptune Auto-Stop liquid meters. You 
simply push buttons to set the quantity of ingredients 


required by formula, open the valve, and the meters 
do the rest. They pay for themselves by eliminating 
spoilage, spillage, over-filling and the fuss and muss 
of gauge sticks, pails or batch tanks. 

The easy to read registers give you accurate, 
quick cost accounting figures too. The Auto-Stop is 
only one of many Neptune meters available for 
handling over a hundred industrial liquids—including 
water, syrups, brines, oils and many chemicals. 
Famous for simplicity, sustained accuracy, and low 
maintenance. Telephone or write our nearest branch 
for quick information. 

SEND FOR NEW BULLETIN 566-H . . 
. .a gold mine of informa- 

tion that helps select the 

right meter for your process. 


DISSOLVER 


THE COWLES COMPANY, INC. 
112 Trackside, Cayuga, N.Y. 


Please send me your latest Cowles 
Dissolver Catalog 





NEPTUNE METER COMPANY 
50 West 50th St. * New York 20, N. Y. 


Branch Offices 
NAME. ATLANTA «© BOSTON «+ CHICAGO 
DALLAS * DENVER * NO. KANSAS CITY, MO. 
sila LOS ANGELES ¢ LOUISVILLE ¢ PHILADELPHIA 

| PORTLAND, ORE. * SAN FRANCISCO 
at Se | Canadian Factory: TORONTO 14, ONT. 
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COMPANY. 
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tors with more th 
men offer you speedy ser) 
out the United States @ 
give you off-the-s 
ever you a 


ALBUQUERQUE, Ni, 
Hendrie & h 


THE WILLSON 
hel. lelecielcic) & 3 


—plastic eye protection 
that keeps your eyes safe 
Te 
as well as providing wide 
angle vision! Flexible 
plastic frame gives you 
lightweight comfort. Fits 
over spectacles Lens is 
‘replaceable You'll like 
the MonoGoggle"! 


GAS MASKS 


See your Willson Distributor or write for Catalog *« WILLSON PRODUCTS, INC., 106 THORN STREET, READING, PA. 
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A maker of carbon black 
hed a money-losing 
eperation. Problem: To 


recover a new carbon 


then tried. They devel- 
oped holes from the acid 
fumes. Solution: Bags of 
acid-resistant ‘“Orlon’’ 
acrylic fiber. They made 
it possible to recover car- 
bon black that had pre- 
viously been lost; made 
this process profitable. 
Sie 


Battery workers’ clothes were being eaten by acid. The work clothing 
at left was ruined in two weeks’ time. That on the right has been in use 
four months, and is likely to be good for at least a year more of serv- 
ice. It withstands acid conditions because it is made of ‘‘Orlon.”’ Uni- 
forms of ‘‘Orlon” are popular, too, with service station operators, 
plant guards, and delivery men. Adding to the advantages found 
in work clothing, they offer easy launderability and press retention. 


A filter-press operator 
had shutdown-time wor- 
ries. Acids involved in 
wet filtration ruined his 
filter fabric in a very 
short time, and it was 


An automobiie maker wanted a long-lasting convertible expensive and time-con- 
top. In topping fabric of “Orion,” he found one that will suming to replace it. 
keep its good looks for years. A top of “‘Orlon” is more Then he installed a fil- 
resistant to the weakening effects of the sun’s rays than tration cloth of “Orlon.” 
any fabric top ever used before. It holds its shape better, It lasted 90 times longer 
stands up well after repeated raising and lowering, and than the cloth previous- 
is easy to clean. ly used. Only a fabric of 

“Orlon” could withstand 
the conditions of acid, 
heat, and unusual flexing 


awning maker 
- 4 ee involved in this process. 


to give his canvas goods 
more strength at the fe 

seams. What was needed . 

wac a sewing thread that 

sun, stress, mildew and — 

insects. Tough, weather- : 

resistant sewing thread Your business, too, may benefit from the unique 
of “Orlon” solved the = ‘ : * ° o. @¢ ” 
grobiens. It net only , combination of properties found in “‘Orlon.” Per- 
produced seams of i ; ; 

greater strength, but it haps these case histories will suggest to you a 
gave them better looks. new use for Du Pont ‘“Orlon” acrylic fiber. If 


Bree ya Pedra rarer oe ay you have an idea for improving a product or pro- 


= — poe oer Z Z & duction process with ‘‘Orlon,” write E. I. du Pont 
resistant properties de Nemours & Co. (Inc.), Textile Fibers Depart- 


are extremely useful. : ment, Room N-2533-U, Wilmington 98, Delaware. 





















@ Pump selection has be- 





come a job for specialists. The increasing variety of 
liquids being handled has broadened the types of pumps 







to the point that today the engineer can name his liquid 
characteristics, pressure, Net Positive Suction Head and 
other details, and receive the exact pump made for the 




























job. And that, from the standpoint of maintenance and 
operating cost, is the cheapest pump. Shown are two of 
the complete range of “Buffalo” Chemical Pumps ready 
to handle your special jobs. 



















IN MOST MACHINEABLE ALLOYS— 
these “Buffalo” Single Suction Full Ball 
Bearing Pumps may be had in iron, 
bronze, stainless steel, Hastelloy “B” and 
"C”, nickel in sizes 5 to 900 gpm for 
heads up to 160’. Readily accessible stuf- 
fing box and impeller. A sturdy, precision- 
built pump. 


RUBBER-LINED 

Here is a “Buffalo” Pump to handle chlori- 
nated solutions, concentrated hydrochloric, 
solutions containing abrasive solids, many of 
chemistry’s most corrosive liquids. WRITE 
TODAY for Bulletin 982 and see the full 
lineup of “Buffalo” Pumps serving today’s 
highly specialized chemical requirements 
without worrysome repairs and replacements. | 


9” 





BUFFAL¢ 


501 BROADWAY 


PS, INC. 


BUFFALO, N. Y. 
Subsidiary of Buffalo Forge Company 
Canada Pumps, Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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BOURDON TUBE MATERIALS 


MAKE IT EASY TO SELECT THE RIGHT 
ASHCROFT DURAGAUGE FOR YOUR PARTICULAR NEEDS 


Phosphor Bronze 
S.A.E.4130X Alloy Steel 


S.A.E.4650 Alloy Steel 
“K” Monel 

Type 316 Stainless Steel 
Type 347 Stainless Steel 
Type 431 Stainless Stee! 


Beryllium Copper 


Service conditions and requirements determine what 
Bourdon Tube material is best in the pressure gauges you 
buy. To insure sustained accuracy and maximum dura- 
bility in specific installations, Ashcroft Duragauges are 
available with Bourdon Tubes in any one of the 8 listed 
materials. 


All Bourdon Tubes used in Ashcroft Duragauges are 
extra-wide—have greater sensitivity to slight pressure 
change. Pulsating pressures 50% higher than the tube 
rating remove any possibility of tube “set”, and all tube 
joints are stress relieved after assembly. You can select 
with complete confidence that your Duragauges will serve 
accurately under the working pressures and corrosive 
conditions common to your operations. 








Ashcroft Duragauges have other features important to 
you. The Nylon Movement* outwears all others. Un- 
usually long tip travel assures greater accuracy of indica- 
tion. The micrometer adjustment pointer can be reset 
while on the shaft. Precise recalibration of gauges in the 
field is easy. Sturdy lifetime cases, in a choice of materials, 
are available for stem, wall or flush mounting. 


The nearby Ashcroft Distributor will gladly help you 
choose the right Duragauges for your particular service. 


* Patented 


A product of MANNING, MAXWELL & MOORE, INC. stratford, CONNECTICUT 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 
"LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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Your Guide to 
PROFITABLE 


DRYING 





Ssend ror your cory ropay! 


Examples of how Standard-Hersey 
ryers make money for their operators. 
Special Fr sane and advantages 
Standard- aug Poon pnlf Kilns, Coolers 
and Calciner: iow our “pilot” dryer 
€s guesswork out of dehydrating 
problems. Write for Dryer letin 50 


HERSEY 





‘Dryers 


STANDARD STEEL CORPORATION 





after you've read 


this magazine 


...and — pertinent ideas, 
articles and advertisements for 


reference, please do not burn or 
throw it away. 


Here are two sound reasons 
why: 


1) Wastepaper can help to 
swell the funds of your lo- 
cal Boy Scout Troop, your 
church or other commun- 
ity organization. It gets a 
good price these days. 


2) Whether in magazine 
form or not, wastepaper 
helps to fill the increas- 
ing need for paper pulp 
brought on by the mobi- 
lization effort. 


Collect it. Give it to your fa- 
vorite organization. Chances 
are they have scheduled pick- 
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There it only 
ONE BEST 


(ZA 
INSULATED 
PIPING... 


Ruc-wil 


When you have an insulated 
piping problem, remember that 
only the best will give you 
ALL the advantages necessary 
to full-efficiency performance 
of your system. That means 
§ Ric-wiL. Prefabricated Insu- § 
& lated Piping. 

»  Ric-wiL provides (1) top- 
i efficiency system engineering, 
7 (2) fast, economical installa- 
tion, (3) the right protection 
and insulation for the job. 











PREFABRICATED 


INSULATED PIPING | | 
| 





THE RIC-WIL COMPANY- CLEVELAND, 0. 








HYDROMETALLURGY 


OF BASE METALS 
Just Published! 


The first authoritative, completely up-to-date explanation 
of the art ol leaching. It details the hydrometallurgy of 
copper, lead, zinc, cobalt, nickel, manganese, tin, anti- 
mony, cadmium, vanadium, uranium, and radium, Here 
you will find a fully developed study of the newest roasting 
practice in a generation—fluidization. This wide range 
investigation of hydrometallurgy gives you its history, its 
chemistry, cost factors, and descriptions of current 
processes and plants using them. George D. Van Arsdale, 
Editor-in-Chief. Prepared with the assistance of the 
Dorr Company Staff, 366 pp., 40 illus., $9.50 


INDUSTRIAL WASTE 
TREATMENT 


A practical guide for plant owners, man- 
agers, and engineers concerned with the 
problem of dealing with industrial wastes, 
Covers the important legal aspects of 
stream pollution, tells how to secure sam- 
ples and data, and how to develop and test 
& method of treatment. Discusses factors 
of plant design and construction to mini- 
mise pollution, and the techniques of 

d from industrial 
asian. By E. B. Besselievre, Chief Sani- 
tary Engineer, International Sales, The 
Dorr Co., Engineers. 365 pp., 100 iius., 
$7,00 
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QUALITY-CONTROL 
HANDBOOK 


This comprehensive handbook presents the whole story 
of quality control, giving authoritative answers to 
questions on any phase of planning or carrying out a 
quality-control program. Discusses all phases, not only 
the statistical, of the quality-control function, Offers 
quick reference to many formulas, data, record forms, 
and other practical information. Covers the economics 
of quality-control; how to organize for quality; accept- 
ance, control, and assurance of quality; also application 
to specific processes and products, such as chemieal, 
textile, and aircraft. Every section is the work of 
specialists. Edited by J. M. Juran, Consulting Manage- 
ment Engineer. 788 pp., (76 illus. $10.00 


SMALL PLANT 
MANAGEMENT 


How to organize, operate, and super- 
vise the small plant to secure maxi- 
mum production at minimum cost per 
unit. Treats every significant manage- 
ment topic, including financial plan- 
ning, laws to be considered in produc- 
tion, sales tools, employee morale, the 
know-how rules of machine planning, 
controlling manufacturing expenses, 
ete, Edward H. Hempel, Editor; Chair- 
man, Small Plant Committee, Amer- 
jean Society of Mechanical Engineers. 
499 pp., 45 ilus., $6.00 


SEE THESE BOOKS 10 DAYS FREE 
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McGraw-Hill Book Co., 330 W. 42nd St., NYC 36 


Send me book(s) checked below for 10 days’ ex- 
amination on approval. In 10 days I will remit 
for ge I keep, plus few cents for delivery, and 
return unwanted book(s) paid. (We pay for 
delivery I 1 you remit with coupon; same return 
D 


© 1. Van Arsdale-—— HYDROMETALLURGY OF 
BASE METALS $9.50 j 


0 2. Besselievre—IND, WASTE TREAT. $7.00 
© 8. Juran—QUALITY CONTROL HDBK, $10.00 
2 4. ASME—SMALL PLANT MGT. $6.00 


! 
| 
| 
| 
! 
! 
| 
| 
| (Print) 
| 
| 
| 
| 
| 
| 
! 
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for every service in 


the CHEMICALS and 
PROCESS Industries 


Because they are made in such a wide variety of designs and ma- 
terials, Powell Valves are the answer to the many flow control 
problems encountered in the Chemicals and Process Industries. 


Whether it’s to replace an unsatisfactory valve or for a new in- 
stallation, Powell can supply a valve that's precisely adapted 
to the conditions under which it must operate. 


The Wm. Powell Company, Cincinnati 22, Ohio 


Fig. 2433 S. S.—Large size Stainiess Stee! flanged 
end Swing Check Valve for 150-pound W. P. Bolted 
tap with body-cap bolts and nuts in Stainiess Steel. 
All dimensions conform to latest standards. Available 
in various other corrosion-resisting metals and alloys. 
Also made with screwed ends. 


Fig. 2608—200-pound Bronze Globe Throttling 
Vaive that permits FULL FLOW through seat 
when wide open, thus reducing turbulence and 
pressure drop to a minimum. Special bronze 
stem and stainiess steel disc and seat hard- 
ened to approximately 500 Brineil. 


Fig. 2309—Small Fiush Bottom em eehee Fig. 3003—300-pound Cast Stee! 

Tank Valve with disc rising into 8g : Gate Valve. Flange ends outside 

tank to open. Sizes %{” to 3”, ee a4 ‘ screw rising stem, bolted flanged 

incl. Also made with disc lower- ; yoke and tapered solid wedge. 

ing into valve (Fig. 2310). Avail- ® 

able in sizes 4” to 8”, incl., in # ie §6Fig, 2443—100-pound Aluminum Gate Valve. 

other designs. . § Bolted flanged bonnet, outside screw and yoke. 

, 4 Stem rises through revolving bushing in upper 

Fig. 1793—Large 125-pound tron Body i yoke. Stainless stee! stem and interchangeable 
Bronze Mounted Gate Vaive. Made in ft solid or split wedges that are precision-fitted 
sizes 2° to 30°, incl, Has flanged ends, % §=and accurately guided throughout entire travel. 
Rania’ Nenged yous, owiese serew re * Sizes 4” to 2”, incl. Screwed end valves are 
ing stem and tapered solid wedge. Also y gine available. 
available in Ali tron. 


OWELL VALVES 


in Bronze, tron, Steel and Corrosion-Resisting Metals and Alloys. 
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SOSTEFLON 

















oo e e Teflon = V"’ Rings withstand 
1. Temperature from—94° F. to 482° F. 


2. Any corrosive liquid or gas 


Why repack with ordinary materials when chemically 
inert ‘John Crane’”’ Teflon “‘C-V”’ Rings can seal any 
corrosive liquid or gas and resist extreme temperatures? 
Also, they have extremely low friction characteristics— 
will not shrink, swell, harden, dissolve, corrode or deteri- 
orate. Ideal for use on all valve stems and reciprocating 
pumps as well as many centrifugal and rotary pump ap- 
plications. Cross-section design allows effective sealing at 
finger tight gland pressure. 


**John Crane” has developed a complete line of standard 
size Teflon “‘C-V” Rings and male and female adapter 
rings to meet practically every need. If you have special 
requirements, ‘‘John Crane”’ can mold additional sizes to 
fit your stuffing box requirements. 


SEND FOR NEW CATALOG 


This illustrated booklet ‘‘The Best in 
Teflon’’, contains everything you 
want to know about the many kinds 
of Teflon products made by ‘‘John 
Crane’’. Write today for your free copy. 
*Du-Pont Trade-mark for tetroflouroethylene resin 





MECHANICAL SEALS TEFLON PRODUCTS LAPMASTER LAPPING PIPE SEALING 
a, MACHINE COMPOUNDS 
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Handles extremely thick 


slurries with high 


yol-Vahslaelgoh “iil -y 
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Heavy viscous slurries with solids ratios as high as 
70% by volume are not unusual loads for a Morris Type 
R Slurry Pump. 

A case in point is this Morris installation at the Mis- 
souri Portland Cement Co., St. Louis, Mo. The two Mor- 
ris 3R Pumps in the foreground each handle 200 GPM 
of a cement slurry at 64% solids with 1.66 specific grav- 
ity. Speed is 1180 RPM. The 6R Pumpin the background 
handles 600 GPM of the same slurry at 880 RPM. 


Long operating life... 


little or no maintenance 


Massive running parts of the Type R compensate for the 
increased load imposed by high specific gravities. Hydraulic 
passages are deliberately designed for high concentrations of 
solids—the result of careful study of wear patterns shown by 
pumps in the field handling all kinds of abrasive materials. 
Elimination of areas of throttling and turbulence assures uniform 
wear of all parts. 

There are no internal studs or bolts—no troublesome interna! 
joints and fits. The suction disc liner is merely clamped into posi- 
tion between disc and shell. The absence of high stress on the 
shell permits wide variations in its composition—including ma- 
terials of high abrasive resistance—to resist wear and extend the 
operating life of the pump. 


Let our engineers consult with you on your slurry pump 
problems. They'll give you the benefit of 88 years of pump- 
building experience. Or, write for Bulletin 181. 


MORRIS MACHINE WORKS 
Baldwinsville, New York 
Sales Offices in Principal Cities 


C. cat rgugal Pua fi 


WMibbiitres 
Wbtiiisise 


MORRIS Type R SLURRY PUMP: 








FILTRATION so 


rat 


Air Conveyor 
Systems 


If your operations 
employ any of these, 
you will want this 


America’s 

leading 

chemical 

industries 

have found the 

answers to their problems in products by 


FILTROS 


The complete line of FILTROS porous, acid 
proof, silica and chemical porcelain products 
includes . . . 

Square and Rectangular plates ¢ Cylinders 
and Tubes © WNutsche tank bottoms ¢ 
Grooved bottom pilates ® Discs © Filtros 
“35” Electrolytic Diaphragms 


FILTROS is supplied in a wide range of perme- 
ability and is air tested to assure absolute 
uniformity. Much of FILTROS annual sales vol- 
ume consists of highly specialized porous cer- 
amic products made to individual specifications 
in cooperation with customers chemists and 
engineers. A number of chemical, electrolytic, 
and catalytic processing problems have been 
solved in this way by FILTROS where nothing 
else could accomplish satisfactory results, 

FILTROS engineers will gladly cooperate with 
you on any special problems. Write for de- 
tailed information and tell us how we may help. 


FILTROS 
| INC. 
567 West Commercial St., East Rochester, N.Y. 


Pieneer Manufacturers of 
Porevs Ceramics — Since 1913 
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WHERE 
To Buy 


Featuring additional Equipment, Ma- 
terials, Supplies & Services fer 
the Process Industry 








Simplex 
Model 100 S. $1439° 


NEPTUNE Vim See 


Motor price additional 


PROPORTIONING READY. ... the new Neptune Pump which offers 


three-way economies! First, Model 100 is an aston- 
ishingly low-priced Chemical Proportioning Pump. 
Second, the advanced design delivers efficient and 
accurate performance. Third, the compact simplicity 
achieves low maintenance costs. Write for literature. 


Simplex or Duplex NEPTUNE PUMP MFG. CO. 


0-12 GPH : 
Pressures to 300 PSI 4912 North 6th Street - Philadelphia 20, Pa. 








MAGNA WANT EACTIRIVG: COTM 


Plant: - HASKELL, NEW JERSEY 

















FEED 
MATERIAL 
BY 
WEIGHT 
THE S 
MERRICK FEEDOWEIGHT 


MERRICK SCALE MFG. CO. 
171 SUMMER ST., PASSAIC, N. J 











New Advertisements 
jived appear ‘ebruary 
sae rhe amy Sete po Fin Fag ~ 
Address copy to the 
Classified Adverteina Division 


Chemical neer 
330 West 42nd St., New Yor 36, N.Y. 











A copy of this quick-reading, 8-page booklet is CHEMSILEL cue. 


501 Chemsteei Bidg., Walnut St.. Pittsburgh 32, Pa 


yours for the asking. It contains many facts on the it 

; ; v1 data on Engineering & Construction facilities for 
benefits derived from your business paper and ACID-ALKALI-PROOF ConsTRUCTION 
tips on how to read more profitably. Write for the Se ee ee 


“WHY and HOW booklet.”’ 


BWSVeVaeeaaaaean 


McGraw-Hill Publishing Company, Room 2710, 330 West’ 
42nd St., New York 36, N. Y. wie 


SSB S4E4SESESSE EEE SESE EESES 
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PHYSICIST or ENGINEER 


Recent or potential graduate in physics, 
engineering , mechanical or chemi- 
cal engineering. Excellent opportunity for 
experience and advancement with rapidly 
expanding research and development or- 
ganization. Write to: 


Personnel Department 
THIOKOL CORPORATION 


REDSTONE DIVISION 
Huntsville, Alabama 








PROJECT ENGINEER 


Experienced in petroleum ineering for 
work in the Gulf Coast Foy ss 


This man must be capable of supervising 
the design and layout of refinery plants 
including the selection of required equip- 
ment. 


Furnish an outline of your education, ex- 
perience and reference. Salary open. 


P-6296, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 








CHEMICAL ENGINEER 


ae or administrative ‘ability, Po- 
is very conpenente one on home of- 


Excellent 


30-45, 
ly respond giving ae experience, 
age and salary desired 

P-6176, Chemical Engineering 


620 N, Michigan Ave., Chicago 11, 11. 

















ae fg | Jae No.); Address to ates nearest you 
NE r 48. §-4 hand Bt. (36 

CHTOAGO: 0 N. Michigan frig (11) 
SAN PRANCIRCO: 68 Post St. (4) 








POSITIONS VACANT 


CO8T ENGINEER—Chemical or Mechanical 
Engineer with 2-3 years’ experience in process 
engineering and experience or interest in cost 
estimating to make process and product cost 
estimates on proposed research projects, Mid- 
west location. P-5938, Chemical Lsansemusibiscasal 


MECHANICAL OR Chemical | Sicaiakielin rad- 

uate with experience in mechanical synthetic 
rubber goods mold design with background of 
roduction techniques. Five years experience. 
ermanent job well established firm. Experi- 
ence with Silicones and GRS is desirable but 
not mandatory. P-6274, Chemical Engineering. 
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CHEMICAL ENGINEERS 
An active, confidential service! 

Cott, = gong Ad your convenience. 
GLADYS HUNTING (Consultant) 
DRAKE PERSONNEL, INC. 

7 W. Madison St. Chicago 2, Ill. 











POSITIONS VACANT 
TECHNICAL LIBRARIAN—Engineer with li- 
brary experience or librarian with technical 
library experience to run established research 
library responsible for periodicals, books, la- 
boratory notebooks and permanent filing, Mid- 
west location. P-5939, Chemical Engineering. 


TECHNICAL LIBRARIAN: Wanted by Re- 
search Division of progressive, expanding 

Petroleum and Chemical Company, located in 

Mid-south, P-6142, Chemical Engineering. 





"EMPLOYMENT | SERVICES 


SALARIED ‘POSITIONS $3, 500 “to $35, 000, We 
offer the original personal employment serv- 
lee (established 43 years). Procedure of highest 
ethical standards is individualized to your per- 
sonal requirements. Identity covered, present 
osition protected. Ask for particulars. R. W. 
Bixby, Inc., 262 Dun Bldg., Buffalo 2, N. Y. 
SALARIED PERSONNEL, $3, 000- $25, 000. This 
confidential service, established 1927, is 
geared to needs of high grade men who seek 
a change of connection, under conditions assur- 
ing, if employed, full protection to present po- 
sition. Send name and address only for details. 
Personal consultation invited. Jira Thayer Jen- 
nings, Dept. B, 241 Orange St., New Haven, 
Conn. 





~~ post TIONS WAN TED 





CHEMIC AL ENGINEER, BSChE, 1942, “‘experi- 

enced in design of synthetic ammonia and 
allied plants. Present position project engineer 
with complete project responsibility. Desires 
advanc ement. PW-6114, Chemic al ‘Engineering. 


CHE MICAL ENGINEER, 32, graduate, C.1.ch. 

E., registered PE—Eleven years supervisory 
experience in project engineering, process de- 
sign, plant startup, operation and maintenance 
of chemical and vegetable oil plants. Broad 
background in process evaluation and report 
writing with proven ability for handling men. 
Limited experience in estimating, construction 
and sales. Seeking responsible and challenging 
position where exceptional engineering ability 
diversified and practical experience are re- 
quisites. Pw ~6116, Chemical Engineering. 
EXECUTIVE CHEMICAL Engineer. 

enced in all phases of management, petro- 
leum production, design engineering, sales, 
market research, and new processes. Excellent 
record for getting results. Seeks position of 
responsibility. Minimum salary $10,000. PW- 
6213, Chemical Engineering. 


Experi- 


YOUNG (30) MEC HANICAL Engineer (B.8.) 
with executive potential desires change from 
present responsible position to one requiring 
more ingenuity and capability. Three years ex- 
perience as Navy Eng. Officer, seven years as 
process project engineer in food and chemical 
industry. PW- 6223, Chemical Engineering. 


PRODUCTION SUPERINTENDENT B. ch. E. 

age 30. Development and maintenance ex- 
perience. Desire opportunity in process indus- 
try. Prefer West Coast of Southwest location. 
PW-6336, Chemical Engineering. 


SELLING OPPORTUNITIES WANTED 


ENGINEERING SALES organization with es- 
tablished following in Texas and Louisiana 
chemical and refining industries desires addi- 
tional equipment, construction material, or 
maintenance line. Registered Professional En- 
gineers, RA-6264, Chemical Engineering. 














SELLING OPPORTUNITIES WANTED 


AGGRESSIVE, FINANCIALLY responsible 

salesman seeks one or more accounts NY-NJ 
Area. B.Ch.E. 1939. Resume — references. 
RA-5378, Chemical Engineering. 
MANUFACTURERS’ AGENT now handling 

prominent manufacturer's Seeing, Sreneene. 
separating and mixing equipment sirous of 
expanding with allied or related line serving 
the chemical process industries in all or part of 
Atlantic seaboard. RA-6164, Chemical Engi- 
neering. 


MANUFACTURERS’ REPRESENTATIVE — 

Chemical Engineer, 15 years successful tech- 
nical sales experience, now establishing West 
Coast i penweed to concentrate on petroleum. 
Paint and manufacturing industries. Seeks one 
or two more non-competitive lines from reput- 
able manufacturers. RA-6273, Chemical Engi- 
neering. 








SALES ENGINEERING organisation with es- 

tablished following in chemical, Pharmaceu- 
tical and allied industries, desires to represent 
additional ee equipment manufacturers 
in New York, New Jersey, Delaware and Penn- 
sylvania. Commission only. RA-4453, Chemical 
Engineering. 





TWO SALES Engineers want power or process 
account for Philadelphia and 60 mile radius 
SA-6348, Chemical Engineering. 


CHEMICAL PLANT 


WANTED 


We are now manufacturing over $20,000,- 
000 in various lines and wish to expand by 
acquisition of assets or stock of one or 
more industrial companies. In our sie 
tiations the sellers’ problems and 

will receive full consideration. 
personnel will normally be on ey 


Address all repites 


“Confidential” C. J. GALE, Sec. 
233 Broadway, NY. 7, N. Y. BA 7-1619 











CUSTOM REFINING FACILITIES 

@ Distillation @ Extractions 

@ Separations @ Fractionation 
Drum Lots—Tank Cars 


Available 


@ All Types of Crude Mixtures 
@ By-Products, Residues, Wastes 
Contaminated Solvents 


TRULAN Dcuemica « 
ENGINEERING CO., INC. 


Box 426, Union, N. J. UNionville 2-7360 


Wanted 








WANTED 


Vv Dryers, Heavy D Mix Reacto 
Kettles, Columns, Rotary "iter, Puivotewne: 
Filter ag Mogg ay and non-corrosive Tankage. 
Idie or Set Up P' 

P. O. BOX 1351 


Church St. Sta. New York 8, N. Y. 








READY TO BUY 


Dyes - Chemicals - Pigments - Waxes 
Plasticizers - Solvents - Colors 
By-Products - Wastes - Equipment 


CHEMICAL SERVICE CORP. 
80-04 Beaver St. New York 5, N. Y. 








Duty Steam ge mye etna 
galion. Ready t 
9 Coal “Briquettin Machine. 


ectric. 
at Ea Elsctris vibrating feeders. 
erage Dust Collector #6. 


THE STEEL TREATING EQUIP. CO. 
9300 Southern Ave. Dearborn, Mich. 


Reado Rony 
peonelty z 
berti 
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_ SEARCHLIGHT SECTION 





FACE 1953 
WITH CONFIDENCE 


SAVE TIME AND MONEY 
COME TO 


“CONSOLIDATED” 


SS. 
36 YEARS AGO 


@ America faces critical shortage 
in drugs, dyes, chemicals .. . 
@ Notable shortage of Potash 
derivatives . 
@ Vast expansion of explosives . . . 
@ Greot advances in metallurgy . . . 
@ Arms production overshadows 
all other industries . . . 


THIS IS OUR 36th YEAR 





FOR 36 YEARS HEADQUARTERS 
FOR NEEDED PROCESS EQUIPMENT 





SPECIALLY PRICED 


6—Devine #28 Vacuum Shelf Dryers, 
each 20 shelves 59” x 78”, surface 
condensers and vacuum pumps. 
2—Ball & Jewell #2 Rotary Cutters. 
a yee 48” steel basket Centrifu- 
Frat type, bottom discharge. 
4 taylor rube Mills, 5’ 
oe 


hth $coo} 

charge, clutch pulley. 
Still installed in one plant as operated, 
with all accessories as used. 











ROTARY KILNS & DRYERS 


3—Vulcan Iron Works 6’x60, complete, 
each with 3’x50’ Rotary Cooler. 
1—7'x45’ Link Belt Kiln, complete. 

1—7'6"x125'; 1—8’x135’ Allis Chalmers 

Rotary Kilns. 

_—— es-Coles Direct Heat Rotary oa. 

lass XF4—54’'x25’, 1 Class XF 

. Also L-B 2'7’x10’ Roto Louvre; 

5°x30’; 5’x50’; 6’x40'; 


7 
3—6’ x50" Louisville Rotary Steam Tube. 
1—4’x6’ Flaker or Cooling Roll. 
1—5’x33’ Rotary Vacuum — jacketed 
shell; 1—20’x8’, jacket with dust 
collector and condenser. 


FILTER EQUIPMENT 
—— aie eeais Filters for 36 leaves on 


10—Shriver 42"'x42", Iron Filler Presses, 
gpl di Frame, 18, 27, 36, 54 chambers, 

16—Sperry aT y xx18’, Iron, P & F, Filter 
Presses, closed delivery, 11 chambers. 

1—American Disc Filter 6’ dica., 2 disc, 100 
sq. ft. filtering area, with ‘auxiliaries. 

1—Shriver, iron, oe Pesan 30°'x30", 
20 chambers, 1” c 

1—8’x12’ Oliver Lead: Weed Vacuum Filter 
Acid-Resisting. 

at ver Vacuum satay incl. 8x112’, 
11‘6’"’x14’, 11°6’xl 

UMINUM Bho oe, PRESS, 30 

"300", 45 chambers, 1” c 

one. 24”: my -. &F Filter Press with 


2 
1—#7 Sonetend Filter with 20 steel 
leaves, 4” c.c., NEW 1951. 








BAKER PERKINS MIXERS 


4—3000 gallon, size 30, type X-BS, 
welded. 


1—20 gal. jkt., Dbi. Sigma Blades, M.D. 





NEW STAINLESS STEEL 
FABRICATION 


We have ilabl Hent facilities 
for fabricating Stainless Steel Tanks, 
Kettles, Condensers, Reactors, Auto- 
claves, Distillation Columns, Filter 
Presses, Heat Exchangers, etc. 
ASME Code Construction 
Will gladly furnish estimates to your 
specifications. 











DRY POWDER MIXERS 


1—Kilby jacketed Horiz. Ribbon Mixer, 
450 cu. Hy capacity. 
1—Howes 3,0000#, double ribbon. 
wie Size F, 18507; 1—Howes 1,800 
dbl. ribbon; 1—Munson Rotary 1,000¢ 
batch; 1—Day 400%. 


EVAPORATORS 


1—Quadruple Effect Evaporator, calan- 
oe. type, brass tubes, ey sq. it. 





complete a gy ag 
4—-Mojonnier S/S ‘ans, 3’, 4’, 8’, 6’. 


VIBRATING SCREENS 
a ler Hummer 4‘x10‘, 2 deck, with 2 


rators. 
of two 3’x5’ Tyler H 








PEBBLE MILLS 


All — lined 
3—5’ x 4’, 235 ga 
2—6’ x &, 800 oe porcelain and 
burrstone lin 
ae #37 porcelain lined, 125 gal., 
x 
1—Patterson 24 v 36”, 25 gal. 





JACKETED KETTLES 
> oe. gal. ost jacketed closed agitated 


eactors. 
1—Stainless Lee in 09, Ys, 360-00 oP 
C.1, 80, 1 
7—Steel, agitated, “30, 900 0 
2—700 gal. closed, with 700, 900! “Turbo 
ped Sage to drive, m.d. 
3—9500 ee agitated, open 


29—Alum' wand and gan 30 om | to 600 


gal,, some agita' 





DOUBLE DRUM DRYERS 


1—42” x 120” Buflovak Atmospheric 
be Conveyors, $/S Elevator, $/S 


4—5S’ x 12’ Buflovak Atmos pheric. 
2—32" x 90” Buflovak Atmorphesie, 
1—32” x 72” Buflovak Atmospheric. 





1—Batter 
Type 33, with Generator Set for both. 

1—3’x8’ Selectro, single deck. 

1—3’x6’ Selectro, single deck. 

1—3’x6’ Selectro, double deck—rebuilt. 

1—18"’x5’ Selectro—rebuilt. 

1—Day 8/S single deck, 40x84”. 

1—Tyler “Rotap” Testing Screen. 


PULVERIZERS 


ae a Raymond 5- —<. high side, with 
1 journals. Complet 

iter Ball Mill, Ais” Chalmers, iron 
lined. Used 100 hours. 

3—Mikro Pulverizers, 2SI, 

1—6”x15”" Sturt, Jaw fost ag to We". 

1—24"x15" Sturtevant Crushing Rolls, bal- 
anced type. 














HIGH SPEED pigeons 


8—J. H. Day type B, 14” x 30”, 
High Speed Roller Mills, with ‘ail 
* bearings and watercooled rolls 


—Ross 9” h Speed 
Roller Mill, Model 52 roller bear- 
ings, self contained 10 H.P. motor. 











MISCELLANEOUS 


1—42” Stainless og 8 A.T.4M. Co. Cen- 
Sitegel. 40 H.P. Motor. 

1—Teolhurst 40° monel Centrifugal. 

1—13,500 ¢ wal. Stainless Steel Tank, closed, 
agitated, S/S coils, m.d. 

5—Labour 8/S pumps, 5 & 10 H.P. 

2—Buflovak 6’ dia. Vacuum Crystallizers; 
1—6‘ dia. Atmospheric, jacketed. 

1—6'xl4" Hardinge reel Counter Cur- 
rent Classifier, also for dewatering or 
scrubbing. 

2—Dorr two-stage Classifiers, each with 
two rakes, total length 27’, gear re- 
ee Pt ‘De ith speed 

1—Davenport waterer, with s; 
reducer and 5 HP hg motor, 

1—Mechanical Cooker, 5’ dia. x 16 long, 
jacketed, agitated, Insur. Certificate. 











IDLE MACHINERY 
WE BUY FOR CASH 
SEND LIST 
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BArclay 7-0600, Cable | 


Address: EQUIPMENT, Ne Ys 





SEARCHLIGHT SECTION 


> Dae. th, MH. Se. Ge “SE. HG, HS HS GREER SES * 


NO REASONABLE OFFER REFUSED 


International Stainless Steel Straightline 
Vocuum Filler, 160 per minute. 


Resina S and LC automatic Cappers. 
Pneumatic and Tite-Cay auto. Cappers. 
EE ES: ner es Fe 


CRCO New Way MH Wraparound Labeler. 
S. & S. Gl, G2, G6 Auger Fillers. 


Stokes and Smith HG84 and HG88 Duplex 
Auger Powder Fillers, 


Colton 2 and 3 RP Rotary Tablet Ma- 
chines. 


Stokes 2C Cream Filler and Closer. 
Triangle Elec-Tri-Pak G2C, A6CA Fillers. 
Fiiler 4-Head Stainless Steel Filler. 





Horix $.S. 14-Head Rotary Filler. 

Standard Knapp No. 429 Carton Sealer. 

Mikro 4TH, 3TH, 2TH, 1SH and Bantam 
Pulverizers; Schutz O'Neill Mills. 

Tri-Homo #5 Colloid Mill, 7% HP. 

3500 gal. working cap. Steam Jocketed, 
Double Arm Mixing Tanks for mixing, 
storing or processing of your materials. 

Day 650 gal. Steam jacketed Mixer. 

B, P. 150 gal Unidor S. J. D. A. Mixer. 

Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gal., with and without 
Jackets, Single, Double Arm Agitators. 

Baker Perkins and Readco Heavy Duty 5 
to 150 gals. Double Arm Jacketed Mix- 
ers with Sigma or Fish Tail Blades. 





sSAAA NAN 


Ross, Day, Pony Mixers, 8, 15 gal. caps. 


Day 100, 800, 1500, 2500 Ibs. Dry Powder 
Mixers and Sifters. 


Lee 85 gal. S.S. Jacketed Mixing Kettle. 

N. E. and Lehman 3 and 5 Roll Mills. 

Allis Chaimers, Great Western Sifters. 

Pony M, ML Labelrites; World Rotary 
Straightaway Labelers. 


Pneumatic Scale Cartoning Line, 60 and 
30 per minute. 


Miller, Scandia, Hayssen, Wrappers. 


Hudson Sharp Campbell high-speed auto- 
matic cellophane Wrapper. 


Package Machy. Co. FA4, FA Wrappers. 


SS. SRS SS BASES ELD ERS, 


Act Now For Choice Buys 
Tell Us All Your Machinery Requirements 


UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette Street New York 12, N. Y. 





OVERHEAD realy TRAVELING 
CRANES: 2—Shepard Niles 712 ag nl 
span, 4 motor, bucket operating, 
control, 440 volt, A.C., with or Mithont 
2% yd. clam shell bucket. Now operat- 
in, one available now, one in January 
1953, excellent condition. 


The Right Quality... The Right Price 


x Rebuilders for 25 years. Your logical source for processing 
equipment. 
PARTIAL LIST—Send for complete listing CAM SES, SOREN: Mow Kove OV 





material handling type. Also, one Hay- 
ward class E, 242 yd. Both offered with 
or without new spare paris. 


LOCOMOTIVE CRANE: Link Belt 25 ton, 
std. R.R. gauge, gasoline powered, air 
brakes, cast steel trucks, bucket han- 
dling, with 1% yd. clam shell, thor- 
oughly modern, excellent | condition. For 
Sale or Rent. L ted 


DIESEL MOTOR: Mag agg D13000 port- 
able on skids, HP. 


KILNS & DRYERS: 2—8’x266 ft. Kilns, brick 


1—Charlotte M-15 stain- 
COMPLETE CRUSHING AND yoo ee less steel Colloid Mill 























driven 
6—Agitators: Nettco WT- 
27, stain. steel turbine 


egree like new, with or 
without Fuller Lehigh grate type Cool- 
ers. 1—?7 ft. x 120 ft. and 2—8 ft. x 65 ft. 


PULVERIZERS: Hardinge Ball Mill size 
5’x22”, steel lined. complete with disc 
feeder and 30 H.P. motor. 1—3‘x4’ Eimco 
Ball Mill complete, NEW, UNUSED. 1— 
Marcy Rod Mill 8’x12’ and one 5’x14’, 
manganese lined, with motors and drive. 


AIR SEPARATONS: One Bradley and one 
Sturtevant 16 ft. with or without 100 H.P., 
440 volt, motor. 


WE BUY AND 











SELL EQUIPMENT 
THROUGHOUT NORTH AND CENTRAL 
AMERICA. 


A. J. O'NEILL 


Lansdowne, Pa. 
Phila. Phones: MAdison 3-8300—3-830] 


“IT PAYS — TO eermy ae aang 
Complete Plants 
Phone BRunswick 8-5326 
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SEARCHLIGHT SECTION 





EASY TO SEE... 
GELB 


GIVES MOST VALUE 


1—Banbury Size B Laboratory Mixer with Motor & Reducer. 
12—Simpson #0 Intensive Mixers “Unused”. 

1—Readco Stainless Steel Jacketed Double Arm Jacketed 
Mixer, Sigma Blades, 225 Gals. 

1—Buflovak Stainless Steel Rotary Vacuum Dryer, 3’ x 15’. 

1—Baker Perkins Stainless Steel Dispersion Mixer, Size 15, 
Type VUMM, 100 gals. working cap., 150 gals. total cap., 
75 HP Drive. 

1—Baker Perkins Stainless Steel Jacketed Lab. Mixer, Size 4, 
with 2 HP Exp. Proof Motor, 0.7 gals. cap. Sigma Blades. 

1—Patterson Stainless Steel Autoclave, 225 gals. cap. with 
stainless steel turbo agitator, 225 PSI internal pressure. 

1—Glascote glass lined jack. vac. reactor, 1600 gals. cap. 
(Unused). 

1—Combustion Engineer Stainless Steel jacketed autoclave, 
500 gal. cap., 300 PSI internal pressure 

1—Struthers Welis Hastelloy B Heat Exchanger, 450 sq. ft. 














THE GELB GIRL—JANUARY 1953 


1—A. T. & M, Stainless Steel Suspended 
Type Con tage, PT seemed Ter AUTOCLAVED “MEU T Rae ANKS 
motors, 1—Stainless Steel Storage Tank, 16,000 gals. 

ne ny 40° Whirlwind Centrifuges, BE oclav 
Bronze Perforated Basket with Explosion . +4 py Br Bans oi vork Wookie toamans are 


Proof Motors. 500 
1—Tolhurst Stainless Steel Suspended Type 1—Patterson Steel Jacketed Autoclave, 900 
Basket. Gals. Internal Pressure 120 Lbs. 


Whirlwind’ Centrifuge, 


Bronze pametes Basket with Explos: 
Proot 


DRYERS—KILNS 
oo Rotary Steam Tube Dryer, 


1—Huhn Rotary Steam Tube Dryer, 3x12’. 
2—Buflovak Vacuum Drum Dryers, 24°'x20”. 
stainless steel double drum 


2—j. P. “Devine Vacuum Shelf Dryers, 9 
ae mo Shelf Dryer, Model 


Frame Filter Presses, Closed Delivery, 
35 Chambers 
1—Sperry 42°% 42” Aluminum Plate & 
Frame Filter Press, 3” Frames, Closed 
Delivery, 35 Chambers “Unused”. 
l—Sperry 42x42" Cast Iron Plaie | & 4 
Frame Filter Press, 16 Chambers, Closed 
Delivery. 
1—Sperry 12” Bronze Plate & Frame Filter 
Press, C De re Chambers. 
1—-eiees 42x42" Evedur Eocene Plate 
Lingo i Press, 40 Chambers. 
Sioned D livery. 
1—Shriver 96""x36° Cast Iron Plate & Frame 
Jacketed, 48 Cham- 





Filter Presses, Closed Delivery, 24 & 25 


Chambers, 
rry 12x12” Cast Iron Plate & Frame 
ter Lae gy 12 and 20 Chambers. 


1—Oliver Rotary Steel Filter 3° axl’, 
2—Shriver 24x24” cast iron, closed de- 


Moto: 
1—Tolhurst Comer Slung Coton, 2 - 
he Steel Basket with Explosio 
ir. 
: les Peerless Steel Super D Can- 
jer, 
6—Sharples #16-Y Stainless Steel Super 
g Centrifuges. 
MIXERS 
2—Banbury Mixers #1 and #9. 
1—Simpson #1 Intensive Mixer. 
4—Baker Perkins Steel Jacketed Mixers, 
Sigma Blades, 100 Gals 
er Perkins Stainless Steel Jacketed 
; nD Sigma gan 100 —— 
—J. Mogul Vacuum er, Sigma 
pastes Gals. 
1—J, H. - Day Jacketed Powder Mixer, 5000 
Ibs. Center Discharge. 
3—Turbo Steel Jack. Mixers, 700 Gals. Each. 


PULVERIZERS—-GRINDERS—MILLS 
er a #3TH Mikro Pulverizer with 30 


1—Mikro pe Pulverizer. 

1—Mikro TH Pulverizer, Stainless Stee! 
& with Motor. 

1—Mikro #1SH Pulverizer with Motor. 

1—Ball : er 8.8. Rotary Cutter. 

Ro Cutters. 





me uhrstone lined Peb! 

x4. 

1—Gruendler #24-40 Hammer Mill. 
1—Thropp 2-Roll Rubber Mill, 10’’x24’. 





livery, filter presses, 3 eye, 23 ch 
x ss 








SPECIA 
AB gw yee ony 316 SS. Crystzl- 
ere ‘vrs, vac Double Effect ont Steno 
250 sq. ft. each effect. 








Lbs. 
ag pion Vacuum 
_Jacketed Kettle 
Agitator, 150 Gals. 
12—Koven Stainless’ 8 ly Jacketed Vacuum 
Kettles, 380 Gals. 
1—Koven 8. 8. Storage Tank, 1200 Gals. 


1—Koven Steel 


: Tanks, 1,000 & 
10,000 Gals. Cap. 100 & 125 PSI, ASME 


Cod , 
2—Steel S' Tanks, 6,700 Gals. Cap. 


Each, 
10—Steel Fermenting Tanks, 
25—Biesl ‘Storage : ators, 80 17,500 Gals. 
ee e Tanks, 
1—Steel Rubber Lined Storage Tank, 4,500 


MISCELLANEOUS 
“Tran = Copper Condensers, 308 6 


ldibibe 3 #2 Master Rotary Cutter. 
1—Orville Simpson #41 Rotex ee 
1—Dayton Dowd Heyy 

less hwy Size Ae A PM at ty aon head, 
1—Worthington We Worthite Pump, with 74% 
Worthing Antaciron Centrifugal 

Mary ars el #3 CUl, 4’'x3”. “ 
hining . Model SAG 1000, 10 


1—Netco Drive, 1 WT 27, with 2 EP 
RPM, Ratio 53-1, Shaft RPM 


~ R.GELB 8 SONS, ri 


CHEMICAL, 


RUBBER, OIL, 
STATE HIGHWAY No. 29, 


PLASTIC and FOOD PROCESSING MACHINERY 


* UNionville 2- ‘4900 - 











NE et Reaertetnea eee 


SEARCHLIGHT SECTION 





QUICK DELIVERY ON GUARANTEED EQUIPMENT 
neat a RE —— 






FILTERS 
fa a Ry ee 
a 


v 


— gals. 
RS, a 


* oe Lead Lined 
gals. 


iis 





























ree re ty FO Mf Laundry Chip yuu 


Moldi ipment. 
adr h Goae Nema. bedat Clete. 


WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS 
PARTIAL LISTING, WRITE FOR BULLETINS. PHONE STERLING 8-9066 


STEIN EQUIPMENT COMPANY 


107 - 8th St., Brooklyn 15, N. Y. 


Sterling 8-1944 | Cable Machequip 


Equipment Rebuilt To 
Manufacturers’ Specifications 


ITS LIKE 





3168 
| 3434 Dopp 680 Gal. Cast Iron Reactor; Jacket- 
3424) 








=, Seoree-+ corapart. Dracco 

sq. 

Ree. Fee ‘Biser, Hi-speed Hammer Mills 
to 100 HP. 

PEBBLE MILLS; Lab. — 30x30, 6’x8’ w/ 
motors. 


SCREENS: 18x48 Double Selectro, 
pores Tyler Hummer 3x5, with 74/3 


mr MILLS: Wms. LG 1, Reg. #1, 
CENTRIFUGAL MCTOR PUMPS—New to 
750 GPM. 
ALUMINUM KETTLES—Jackeied 275 gal. 


enn #1 w/ cyclone, 
Sturtevant #1 Roll. 


COMPRESSOR—315 cim—w/ Hercules Die- 
sel-Worthington. 
LIME HYDRATOR—Clyde/Kuntz Continu- 


ous. 
JAW CRUSHER—l1xl4, 11x20, 24x36. 
HARDINGE MILLS—2'x8", 7'x48", 8'x22" 
w/motors. 


LAWLER COMPANY 
Durhom Avenue Metuchen, N. J. 
. Metuchen 6-0245 





NEW DISTILLATION COLUMN 


4 x 37’ Fy be gal. per hour ae ae 
tone. Can wu any liquids. 

trays w/bubble _ 
avail. NO REASON. 


MILTON ROY. NEW 
PROPORTIONATE PUMPS 
(2 avail); 1—Model 7135-38; Bo ac 


hour; a yr nol s. —— " 


orfens. 


He rage ow (5) w/air-o-matic motors. 
2-2", 3", & 4” Brown Instruments attached. 


BUTLER CAR SCOOP 
#105379H; 2° x 3’ 3 serial 
Missos: ae Bay capacity/w/Waukesha 
engine. 1 for carrying chemicals. In 
good tiie $300.00 


EVEREADY, 805 Housatonic Ave., Bridgeport, Conn. 
4-9471 








FINDIN’ GOLD/ 





K2 Monel 250 Gal. Jktd. Agi, Sx Raester with 
Stainless Condenser 

3470 Stainless Bubble Cap Column; 1 19° high; 

9908H3 Alarsina Jacketed Vacuum Pan; 40’x 





3939 NEW 500 Gal. Buffalo Steel Jktd. Agt. 
Kettle. 

3259GS Horizontal Steel Autoct 66” diz. x 
14’7’ long. 

3274 Swenson Quadruple effect long tube 
Evaperator. 

3475 Zaremba Single ~ A Ss. 1. Evaporator; 


130 sq. ft. copper tu’ 
Send for Latest FMC Complete Bulletin 
FRED R. FIRSTENBERG, Pres. 


FIRST MACHINERY CORP. 
157 Hudson Street, 
New York 13, N. Y. 


~~ @06 7 














CHEMICAL PLANT 
FOR SALE 


Located in Scranton, Penna. area 


Two acres—One half with buildings 
totalling 55,000 sq. ft. 


Railroad Siding—Main Highway. 
Non-restricted 
Very Low Price. 


PEREZ EPSTEIN 





1421 N. 6th St. Phila, 22, Pa. 











NEW AND GOOD-AS-NEW EQUIPMENT 


#316 Stainters Stee! Ta: new, 100, 209 & 


Stainless Tank oe res 
20—5 
i—j, H, Day Tacheted" 50 gal. ‘Sigma 


ity 


Sopper Evaporator, im jacketed, 9’1'x3’9”, 
ob tee Prosere Geokern, 18 ie a bea, 


5O—P 
New Stee ais Eee Pam mp J gee. 
\—Buflovak Jacketed Impregnating Yank 42 42x52”. 


i—4x8 Sturtevant at ie aw 








py 
Blade 


'—Ribbon type Mixer, steam jacketed 

i—Model 16 Sharples Stainiess Steel “Centrifuge. 
3—New Drum Rollers. 

i—A. F, Bartiatt Hoo Mill & 744 H.P, Motor. 
i—Sweetiand Filter No, 5—15 leaves. 
3—Stainiess Steet Jacketed Filters. 

2—Plate & Frame Filters 25”—open del. 

jae | = al 100,000 gals. eac’ 

1—Shri 18” Aluminum Filter 9- sistes, 9-frames. 
Stokes. Rotary yw  aetines 
10—New Sharples Oi! Purifiers. 





ope ee 


cone A .8.M.E. Gauge tite"dause new, 


Gauge & Reservoir ee | 2” dia, 


H. LOEB & SON 


—Autoctaves x dia. x 12’ long. 

x 12° long 

\—Autoclave ie dia, x 4° long. 
4643 LANCAS"ER AVE. 
PHILADELPHIA 31, PA. 








¥ 


RENTAL OR SALE 
, BOILERS 


DIESEL ENGINES — - STEAM TURBINE 


GENERATORS 


STRICKLER & ASSOCIATES 





January 1953—Cuemicat ENGINEERING 





SEARCHLIGHT SECTION 





FOR SALE—WE OWN IT OR CONTROL IT! 


COLUMNS—STILLS 


2 Aluminum Bubble Cap Columns, 36” 
dia. x 45 plate. 
Aluminum Bubble Cap Column, 27” 
dia. x 18 plate. 
Aluminum Perforated Plate Column, 
28” dia. x 36” plate. 
Copper Column with 18—30” dia. per- 
forated plates and 10—24” dia. bub- 
ble cap plates. 
Steel and Cast Iron Bubble Cap Col- 
umn, 30” dia. x 62 plate. 
Stainless Steel T316 direct fired Vac- 
uum Still, 325 gal. 


CONDENSERS—EXCHANGERS 


Aluminum tub. 166 sq. ft. 

Alum. Coil Exch. 47 sq. ft. 

Copper tub. 20, 65, 90. 95, 140, 325, 
725 sq. it. 

8.8. tub. 842, 330 & 400 sq. ft. 

8.5. Coil Condensers, 40 sq. ft.. 60# pr. 


DRYERS—EVAPORATORS 


Stokes #59A Jacketed Vacuum Ro- 
tary Dryer, 18” dia. x 42” long. 
Atm. Double Drum Dryers, 22” x 38”. 
Cummer Rotary Hot Air Dryer, 46” 
dia, x 26’ long. 


FILTERS 


Sweetland #5, 30 Ivs. 

Sweetland #12, 72 Ivs. 

Swenson Rotary Continuous Vacuum 
Filter; Precoat type, 8’ dia. x 8’ face. 
rubber covered and lead acid proof 
construction. 

FEINC Rotary Vacuum Filter, string 
discharge, 4'6” dia. x 6° face, alu- 
minum, 

Pressure Leaf Filters, 70 to 90 sq. ft. 
Shriver 36” Filter Presses, rubber cov- 
ered, closed dely., washing, hydr. 
closing. 

Louisville 8-roll Continuous Filter or 
Grains Press 24”, 








NOW LIQUIDATING 
Equipment of Patrick Henry Brewery, 
Mar n, Indiana: 
32—Horiz. Welded Steel Tanks, dished 

ge 10,500, 11,300 and 12,700 


6—8560 al. Vertical Closed Welded 

Stee! Tanks, dished heads. 

22—8300 gal. Welded Steel Recta ig. 
open top tanks—16'10" L x 7’7” Ww 


9" HH. 
1—4000 1. Vertical 


Jktd., gi x 

“Tae neumatic Grain Conveying 

Sperry 24" C.l. Filter Press, 16 Ch. 

3—Ammo with 

10 x 10 cs fon); 9x "9 (60 ton); 
72 x 7Y2 ( 

4—Steel shell ‘& eS vee Knees Gow 
densers: 300 sq. ft. and 1000 sq. ft. 

8—50 oy ft, Steal Cos Storage Toute 

2000 ft. of hyp Conveyor, Power Belt 

veyor 

Lot of ce Bl quip t—p moe 
coolers, scales, ketties, 
veyors, bottling machinery, mandne 
shop and office equipment, etc. 





Steel Cooker, 














aa ve > 
fey — 


fy sacenen 


i) 


1413 N. 6th ST. 


4 


L4N 











NOW LIQUIDATING 


Sauipenont of Chemical a enenne 
00 cal Pre Co., Eas 

1—500 Pfaudler rang Mined kettle 

Lightnin jonater 2 3 net RPM 


Viking Rotary Pump, 20 HP 
— 0 ~<a ump 
sy RE ad 


. 

1 

1—1000 gal. 

1—2000 gion move 4 Powder i yo 
3—Ribbon Mixers—2000, 1 , 800% 
Lot of Steel Storage Tanks, ett es, mix- 


ing tanks, pumps, scales, ete. 











2 Premier Colloid Mills, 6” st. 


KETTLES—-REACTORS 


1 6 gal. Nickel Autoclave, agit., 1000# 
pr. 
Stainless Steel, Type 347 Autoclave or 
pressure tank, 250# pr., Elec. heated 
850° F; 17%” dia. x 9° high. 
Stainless Steel and Stainless Clad 
open top, steam jacketed kettles—10, 
40, 60, 80, 100, 150, 250, 500 gal. sizes. 
Stainless Steel Kettle, 950 gal., 20# 
jkt. pr., vertical agitator, Type 347 
shell, bolted C.I. top. 
300 gal. T316 Stainless Steel Jacketed 
Tanks, 10# water jkt. double motion 
agitators. 
200 gal. Read Stainless Steel Jacketed 
Kettle, open top, double motion agita- 
tor, 10 HP motor. 
3000 gal. Horiz. Steel Cooker, Vac- 
uum, Agitated. 
4000 gal. Vertical Steel Cooker agi- 
tated. 
Aluminum Reaction Kettles, 
Agit., 25. 60 & 100 gal. 
Copper Jacketed Agitated Vacuum 
Kettles, 4° dia. x 4' deep, double mo- 
tion agitator. 


Jkid. & 


MILLS—PULVERIZERS 


Paul Abbe #6 Pebble Mill, porcelain 
lined, 32” x 36”, 

Abbe #4A Pebble Mill, 45” x 48”. 
Hardinge Conical Ball Mill, Steel 
Liner, 46" dia. x 24” long. 

Williams Hammer Mill, type AK; size 
A, stainless steel. 


5 Mikro Pulverizers, 
#2-S1, #2-TH. 


#1-SH, #1-SL 


st, rotor, 
type U-3 & V-3. 


MIXERS—AGITATORS 


12 Vertical Agitators—40 HP gearmotor 


with Turbo #5B vertical drive, steel 
shaft and turbine impeller 70 RPM. 

1 Porter heavy duty jacketed double 
worm mixer—75 gal. 

1 Dellenberger 100 gal. Heavy Duty 
Double Arm Mixer, fish-tail blades, 


STAINLESS STEEL 
FABRICATION 


“Heliare”’ welding. Water 
Tpoeilied). cializing 


f 
a a = 


30 ‘oa. to 5700 gal. 
Write: Attn. Fabricating Division 











TANKS 


35 Aluminum Tanks, closed, 4, 275, 330. 
480, 500, 1350 & 1450, 9000 gal. 

15 Horiz. Welded Steel Tanks. Lastiglas 
Lined, 15,200 gal. 
Vertical Rubber Lined. 6000 gal, open. 
Vertical Jacketed Pressure Tanks— 
Steel—30# steam jacket—6mm vac- 
uum internally: 
3—34” ID x 15’ H (approx. 700 gal.) 
1—23” ID x 10’ H (approx. 230 gal.) 
1—23” ID x 9° H (approx. 195 gal.) 
15,000 gal. Vertical Welded Steel 
Closed Fermenting Tanks, 80 Ibs. 
W.P., turbine agitator with 40 HP 
motor: 970 lin. ft. 3” pipe coil. Ex- 
cel'ent condition. 





STAR STEEL TANKS 
. OCK 


00 a ert., closed, —o 
5700 on Horie: T304—N 
4200 gal. Vert., closed, T304-—NEW 
Xap Vert., open, ‘10’ L x 57° W 


— 


" long, 
and agitated. pes eg tor 


transporting, storage or ho 











MISCELLANEOUS 


Bin, 400 cu. ft., T316, St. St. 

Bird Susp. Centrifugals, 48” dia, 
Stainless Steel Perforated Baskets. 
Bird Suspended 48” Steel Centrifugal. 
Perforated basket; Bottom discharge. 
Fletcher 30” Jr. Centrifugal Extractor, 
St. St. Imperf. basket. 

Sharples #16 Super Centrifuge, stain- 
less steel. 

DeLaval Centrifuges, models #600, 
74-11 and 94-01. 

Delonizing System, 500 GPH. Zeolite. 
Kux Machine Co. Model 25 Rotary 
Pellet Presses, 21 and 25 punch. 
Stokes Rotary Pellet Presses, 16 
punch, B-2, D-3. 

Byron Jackson Deep Well Pump, 150 
GPM 325’ head, NEW. 

Selectro Vibrating Screens, stainless 
steel, 2° x 7’. double deck, enclosed. 
Stainless Steel Horizontal Sterilizer or 
Steam Retort, 10# pr., 24°W x 26”H 
x 36”L, 

Stokes Vertical Steel Jacketed Vac- 
uum Chamber and Impregnating tank, 
30"L x 25”°W x 24”D. 


PHONE 
STEVENSON 4-7210 
CABLE—PERI 


PHILA. 22, PA. 
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YOUR PREFERRED SOURCE FOR 
SURPLUS GOOD REBUILT EQUIPMENT 


Peres Ball Mili—6’ x 16’ Chrome Manganese 


Jk! 
Auteel 3500 3002 tnt. Jktd & A 
EQUIPMENT | | irene eos sce 


Williams 4 Roll Low Side Mill Complete with 60 HP 
; iter, model 


E-X-P-A-N-D--N-G ? 


to FIRST for 
Quick Delivery on 


ADDITIONAL EQUIPMENT 


LATEST TYPE METALLURGICAL 
AND CHEMICAL EQUIPMENT 


Excellent Condition 
Hardinge Conical Bali Mill 10’ x 48” Un 
Vulcan Rotary Kiln 8’ dia. x 80’ 6 na fo" x 60 re Filter Rubber Covered. 


Research Corp. Electrostatic Precipi- ; Used & Rebuilt Kettles, Tanks 
tator All Sizes & sec lh Us Your Specifications 


Dorr Causticizing Equipment WHAT HAVE YOU FOR SALE? 


Oliver Rotary Vacuum Filters Al ot yh art Bh +7 ae”, 

Dorr Type A Thickeners You can BANK on 

Sampling Mill—Crusher, Rolls, 
Samplers 

Link Belt Screw & Belt Conveyors 

Turbo Mixer Agitators 

Norblo & Sly Dust Collectors 

Hardinge Feedometers 

Oliver, Dorr, Morris, Worthington 
process pumps 

Tanks and Bins 

Instruments and Controls 


The above items include all auxiliary MIXING E UIP MENT 
equipment with individual motor and EeQuir 


contro! 220/440/3/60. The equipment 
may be inspected on foundations. AGITATORS 


Complete List with Specifications 
Available 


THE WULCAN 
DETINNING CO. 
SEWAREN, N. J. PUM - Ps 


Sennen eee & 

Stainless Steel - Bronze - Iron 

= Rubber - Lead - Aluminum 
AIR COMPRESSORS @ BLOWERS © 
15x9x 10, poumatio Sir Comerener, 510 CFM. STEAM PUMPS e EXP. PROOF MOTORS 


comptete || See ="||CUperiop 
BOILER PLANT | | S2fee"ss sus. 


138 GRAND ST., N.Y.C. CA-6-6983 
SON—Size 12—Double Ribbon Mixer. 42° oa EO NT ne ea 
Two (2) Erie City 200 H.P. Eco- GARDINER TYPE MIXER--Mode r DEPENDABLE PROCESS 


nomic Boilers 150+ pressure. er eee revs or Your 
-PERK MS. Double Sigma Arm—Jack- A livery 


York Rotary Oil Burners; Coch- 3 St. Cap. aw meters. lacket Kettles up to 250 sal. 


ixers cS 
> RS in stock—Ribbon & Siem Charlotte Colloid Mili MS50—50 h.p. motor 
rane Feed Water Heater; io 5 Ton W.C. . Charlotte Colloid Mill M3—s 3 hp. motor 
ZONTAL TANKS. Insulated. gal. Snaheted glass fined renster w/ 


Pumps; Piping; Valves; Induced tator & Motor. alta rk 
Draft Stack Fan; Bolted Steel ‘mice 1 HE iron pat me 
Boilers to 


Building 30’ W.—38’ L.—25’ H. et ets/s & PLAIN STEEL TANKS in 2 hv: -B. Olt or Gas Fired 
Equipment New in 1947. Has ve erend, > wns Sperry Cast tron Fitter Press 2a x 20° recessed 
Active Hartford Insurance, —— a tc Geer Acid Pumps 


F.0.B. Hudson, N. Y. $15,000.00. complete i of Chemical Process- Portable and Sehwarte 84 f Miers 173 to 3 hp. 
ing Equipment on hand all times. CALL, WIRE 


Horiz. Steel Welded Tank, 7000 SEND US YOUR INQUIRIES Sell aN wire 
Gals. $600.00. WE BUY ONE ITEM OR ENTIRE PLANTS to Prats fe; > 8 


AARON Equipment Company 


1347 Se. Ashland Ave., Chicago &, Iilinols 








vue motor 
lete unit 
Com 


ITS LIKE 

















xi0’. 
pier Hexagonal Stainless Dryers; 30” x 
wie Monel Counter Current Dryer: 
’ Vacuum Chamber Dryer; 40°x42”; 
; com 


Send for Complete FMC Bulletin Just Printed 
FRED R. FIRSTENBERG, Pres. E ome 

FIRST MACHINERY CORP. 
157 Hudson Street 
New York 13, N. Y 
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SEARCHLIGHT SECTION 





<, Cast Your Eyes Over These BRILL Buys! 





DRYERS—KILNS 


2—Vulcan 7’ x 160’, 7’ x 110’, 5” shell, 
2-12” tires, complete. 

1—Allis-Chalmers 10’ x 90’, 9/16” shell, 
2-14” tires, complete. 

1—York 6’ x 60’, 34” shell, 2-5” face tires. 

1—Ames 6’ x 60’, 34” shell, 2-8” tires. 

1—Vulcan 414’ x 50’, 3%” shell, 2-6” tires. 

1—5’ x 15’ brick-lined, 2 tires complete. 

6—Rotary Dryers 7’ x 70’, 7’ x 60’, 5’ x 67’, 
46" x 40’, 4 x 25’. 

3—Louisville Rotary Steam Tube Dryers 
6’ x 50’, 6’ x 30’, 3’ x 20’. 

1—Louisville Rotary Steam Tube Dryer 
6’ x 27’, SS. tubes. 

2—Devine 17 shelf double door vacuum 
Dryers 59” x 78”. 

2—Devine 10 and 6 shelf vacuum dryers 
40” x 43”. 


5—Stokes & Buflovak Rotary Vacuum 
Drvers 30” x 8’, 3’ x 15’, 6'6” x 38’. 

5—Buflovak 60” x 144”, 42” x 120”, 32” 
x 90” Atmospheric Double Drum. 

1—Single Drum 60” x 80” Flaker. 

1—14 Truck steam heated Dryer 1680 
sq. ft. 

1—Pittsburgh Lectro Dryer size X, type 

CH. 

3—Buflovak 6’ diameter, Vacuum and At- 
mospheric Crystallizers. 


FILTERS 


2—Oliver Monel 8’ x 10’ Rotary-Vac 
Filters. 

2—Oliver 5’3” x 3’ Rotary Vacuum en- 
closed Precoat Filters. 

7—Oliver Rotary Vacuum 116” x 14’, 
8’ x 12’, 8’ x 10’, 8 x 8, 3’ x 1. 

3—Eimco Rotary-Vac 8 x 8’, 4’ x 5’, 
4x4. 


1—Feinc Rotary Vacuum 8’ x 12’ steel. 

1—Sweetiand #12 with 36 leaves. 

1—Sweetland #7 with 27 leaves. 

1—Sperry 36” Recessed, 48 chambers, c.i., 
open delivery. 

5—Shriver 30” P&F, 30 chambers, <.i., 
open delivery. 

8—Sperry 24” P&F, 16 chambers, c.i., 
closed delivery. 

1—Shriver 24” Recessed, 30 chambers, 
c.i., open delivery. 

3—Shriver 18” Recessed, 30 chambers, 
c.i., open delivery. 

2—Sperry Aluminum 30” and 24” P&F, 22 
and 26 chambers. 

10—Shriver, Sperry Filter Press Skeletons 
42” to 18”. 


APIETE PIA 
MPLETE PLANT 
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CENTRIFUGALS 


1—Fletcher 48” Suspended Aluminum bot- 
tom discharge, perforated basket, mo- 
tor-driven. 

1—AT&M 42” Suspended SS, bottom dis- 
charge, perforated. 

1—Fletcher 40” Suspended, bottom dis- 
charge, SS, perforated basket. 

1—Tolhurst 32” Suspended Monel, bottom 
discharge, perforated. 

1—Fletcher 30” Suspended Steel, bot- 
tom discharge, perforated. 

1—Tolhurst 26” suspended Mone!, bottom 
discharge, perforated. 

1—Tolhurst 26” suspended, steel, bottom 
discharge, perforated. 

2—Bird 36” x 50” solid bowl, rubber and 
stainless. 

1—Bird 36” x 50 solid bowl, steel. 

1—Bird 18” x 28” solid bowl, steel. 

2—Sharples #16P Monel Super Centri- 


Our Best Wishes 
for the New Year 








LIQUIDATION 
1—New Vulcan 8'x83’ Kiln. 
1—Peabody 25,000 CFM Scrubber. 
3——Concrete Stave Tanks 20’x20’ 

with acid lined brick. 
6—Butler Barrel Loaders and 
Morgan Drum Fillers. 
6—Steel Storage Bins 15’x12’, 
Cone bottoms. 
3—Riley Coal Crushers 
1—American Pulverizer Co. 24x24 
ring Crusher, 30 HP motor. 
1—103’ centers, scraper flight 
Conveyor. 
1—Electro Dryer, size X, Type 
CH, 3,000 cubic feet. 
2—West. Frequency Changers, 60 
KW with 60 HP motors. 
11—Atomizer Assemblies with 20 
HP, 10,000 RPM Vert. motors. 
2—Durimet 6x6 Cent. Pumps. 
1—Quadruple Effect Evaporator, 
1000 square feet per effect, 
8’x9’ bodies, all copper. 
20—All copper 5’x16’ and 4’x12’ 
Pressure Vessels. 
2—25,000 square foot Lille Quad- 
ruple Effect Evaporators, all 


copper. 
6—8’x10’ Coil Pans, all copper. 
50—Copper Tanks 3’x3’ to 10’x10’, 
with and without Agitators. 
10-—Cypress wood Stave Tanks with 
and without Brass Agitators. 
Motors, copper and steel pipe, 
valves, steel plate, structural 
steel, etc. 








Outstanding Selections Backed by Our 
Quarter Century of Service and Dependability! 


PULVERIZERS 
2—Raymond 4 roll High Side Mills, com- 


plete. 
5—Al. Ch. 6’ x 22’ steel lined Tube Mills. 
1—Hardinge 414‘ x 16” Conical steel-lined 
Ball Mill, 30 HP motor. 
1—Bauer 36” Attrition Mill 2-50 HP 


motors. 
17—Patterson, Abbe Pebble & Ball Mills 
60 to 1000 gals. 
2—Premier Colloid Mills 8” dia., $.S. 
1—Eppenbach QV7 Colloid Mill. 
2—Jeffrey 36” x 24”, 20” x 12” Hammer 
Mills. 
3—Raymond, Gayco Mechanical Separa- 
tors 14’, 12’, 4’. 
1—2 Roll Rubber Mill 6” x 12”. 
2—Mikro No. 181, No. 1SH Pulverizers. 
1—Fitzpatrick Comminuting Mill 74% HP. 


SCREENS 


1—Selectro $.S. double deck 4’ x 10’. 
— Waldron S.S. sgle. deck, 40” x 


1—Robinson Triple Deck 40” x 104”. 

4—Rotex #42, #22 and #11 Single and 
Double Deck Screens. 

5—Tyler Hummer 3’ x 5’ Triple Deck. 

1—Abbe #2 Blutergess Sifter. 

1—Selectro Double Deck 18” x 48”. 


MIXERS—ALL TYPES 


4—Baker Perkins 200, 100, and 50 gallon, 
jacketed, double arm, sigma blades, 
1—Baker Perkins 300 gal. Unidor S.S. 
1—Baker Perkins 1 gal., jacketed. 
1—Baker Perkins, type JNM, 100 gol., 
jacketed, double arm. 
1—Day 30 gal. Imperial jack. double arm. 
10—Rodgers 200 to 3000 Powder Mixers. 
at tag Port. Agitators % to 5 HP, 


4—Day, Ross, 8 and 50 gal. Pony Mixers. 


MISCELLANEOUS 


20—Bucket Elevators, steel housing, 34’ to 
90’ centers, 8” x 5” to 24” x 8” 
buckets. 

7—Stokes Vacuum Pumps 15 to 100 CFM. 

1—Milton Roy Proportioneer Pump, 5.5. 
and Hastelloy, 10 GPM. 

5—Devine, Buflovak, Condensers and Re- 
ceivers, 20 to 90 sq. ft. 

7—Groen 150, 125 gal., S.S., jacketed, 
agitated, kettles. 

4—Stokes DD2, D4 Rotary Tablet Moa- 
chines, 

5—38” dia. Stainless Steel Revolving Pans, 

2—Nash #4, AL671 Vacuum Pumps. 

10—Olivite, Duriron, Rubber, Durimet and 
Haveg Centrifugal Pumps 6” to 4”, 


LY 


¥ 
¢ 
, 
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1 FOR IMMEDIATE SHIPMENT 


| AUTOCLAVES—2000 gal., 200 Psi. | 


BLENDER—2.7 cu. ft., copper. 
ere ¢ Type Ch CH, Bird, 


Fuller, 385 


Apron, 34’, cc. 36"’. 
CONVEYOR—Belit, gE ec. 18”. 
CONVEYOR—Screw, 1 
COOLER—Rotary, 10'096'59/ we". 
CRUSHER—Jaw, 18°'x36". 
CRUSHER—Roll, 24’'x24”. 
CRYSTALLIZER—Screw, 12”. 
DIGESTERS—-3900 gal., 75 PSI, 


ASME. 

DRYER—Atmospheric, 5‘x6’. 

| ORYER—Rotary, Vac., 30°’x8’. 
DRYER—Rotary, 6'x60’x%"’. 
DRYER—Roto-Louvre 502-20. 
FILTER—Sweetland No. 7. 
FILTERS—Rotary, 8’x10’. 
FILTER——P&F Sperry, 12" aluminum. 
HEAT EXCHANGERS—Broaun, 1035 


sq. ft., 250 PSI. 

KETTLES—Pfoudier , 400 & 500 gals. 

KILNS—7’x160'x54” (2). 

KOMBINATOR—SS Model 200. 

MAGNETIC BELTS——-30"x7'5”. 

MILL—Raymond, 4-roll. 

MILL—Ball, 6’x8’. 

MIXER—Paddle, 19”x24"x18". 

MIXER—Double shaft, 140 cu. ft. 

PIPE—Karbate and Haveg. 

PULVERIZER—Raymond #1. 

PUMPS—National Transit, 6x6x18 
(Unused). 

REBOILER—2200 sq. ft. tube sur- 
face, 40 PSI. 

SCREENS—4‘x7’ Tyler. 

STILL—-600 gal. copper. 

TANKS—12M and 15M gal. (NEW). 

TANK—135,000 gal. 30’x26' w/coils. 

TANK—Pressure, 30,000 gal. 10‘x 
47’ 50 PSI, ASME. 

TANK—Aluminum, 6000 gal., 
B’x15'x%". 

TANK—SS type 430, 3400 gal. 

Ysee «| ——r TANKS—Extra Heavy, 


VAPORIZER ERS, SUBLIMATION— 


PP i write for complete descriptions, 
fi 
a Fe prices. Ask for soy Cerca catalog. 
HEAT & POWER CO., INC. 
70 Pine St. Hanover 2-4890 * New York 5 


STAKE YOUR CLAIM 
TO CHOICE EQUIPMENT 


ITS LIKE 
FINOIN’ GOLD/ 


Stainiess 5 Gal. Jktd. Mixer; double arm 
with Vacuum Cover. 


W.4&P. Type jacketed 100 Gal. Double 
Arm Mixers. 

Lancaster Muller Type Mixer EAG4, 
complete. 

Soe Stainiess Ribbon Mixer; 8’x 


Stainiess Bubbie Cap Column; 16 Sec- 
tion ; 8%_"x19". 
Rotary Vacuum Dryer; 52”x10’2” with 
accessories; 10 HP. 
Buffalo Chrome Plated Ret. Vac. Drum 
Dryer; 5’x 

349783 Eethaest -. Everdur Centrifugal; plow 

discharge; 2 speed motor. 


3240 M3 Sharples SS Super-Centrifuge with 3 HP 
motor. 


FRED R. FIRSTENBERG, Pres. 


FIRST MACHINERY CORP. | 


157 Hudson Street, 
New York 13, N. Y. 





at Filter, 3’x6’ vapor tight 
Aitis Chalmers Tube ‘Mill 6’x 


0 Ore Bins, having 1004 Cu. acity 
art Mixer a oe with Sore Mtr 
n 




















d #1 “IMP” Mill, pulley drive 





Partial List only—We Buy Your Surplus 


MACHINERY AND 
EQUIPMENT CO. 








For Sale For eet 
ae - -y~ Ry -rage | Steel Home Mixer, com. 
HP cueenee rn Preet M 
1—Bahor:Porkins 100 Gal tainiess Stes! Mixer, 
coayee- -arm, a Blades. with 20 hp ex- 
ty 75 Gal. $00 Ga Mixer. 
73 
an, Mix and 40 Gal 
HIGH SPEED. "Reler Mills 97x24" te 16°x40". 


3" int ile waterecoted. 
2—2t281 Mikro-Pulverizers with 10 hp Motors. 
SPECIALIZING IN REBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE. 


JERSEY CITY 5, N. J. 
Phone—DElaware 2-6695-6 











FOR SALE 


One New 40 inch Bird Suspended 
Heavy-Duty, Bottom discharge Centrifugal 
1800/900 RPM, with Imperforate, Solid Stai 
Steel Basket, equipped with 40/10 HP Motor. 
V-Belt Drive. 
FS-6821, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 














STORAGE TANKS 


—Prompt Shipment— 


kt food. products, 


hb 
lily white che ents and fine 
wv mcienagih 


" 14'¢ heb ( long) ‘. 
x or 
Welded construction — 170 


MISCELLANEOUS TANKS—Various sizes 
and types. 


ERMAN-HOWELL DIVISION 
LURIA STEEL & TRADING 
COR 


332 South Michigan Ave. 


Chicago 4, lil. 
Telephone: Wabash 2-0250 








FOR ony 
. Tank, 42°42" 


54” xi 
e Mix Tanks, water jkt. 
. sats ae 
ag 
pons 


. . Pluverizer, 
gal. Hom mogenizers or Viseolizers 
-. E copper 
tokes High Vacuum Pump, {2 H. P. 
» eae ne, 2H. P. 
ten Howe Suspension Tank Scale. 
90” Bufiovak Double Drum Dryers 


Send us your inquiries 
LESTER KOHOE ate CORP. 


| East 42nd Street ew York, 17, N. Y. 
MUrray Hill wrt) 





Pump Special 
2—PEERLESS PUMPS 10” 


4500 Gallons per min. @ 75’ Head. Each 
driven by 125 H.P., 220/440 volt, 3 
phase, 25 cycle motors. 
Used 9 Months 
For Sale At A Fraction 
Of The Replacement Price 


LURID BROTHERS & COMPANY, INC. 
Lincoln Liberty Bldg. 
Philadelphia 6, Penna 

Call Arnold Landesberg 























FOR SALE 


INCONEL TUBING & PIPE 
All Sizes to 3” O.D. 
INCONEL SHEET 
093 x 36" x 96”— 8500+ 
125 x 36” x 120” —34000+ 


No CMP—Prompt Delivery 
ALL MATERIAL NEW & PRIME 


SABIN METAL CORP. 
366 Broadway New York 13, N. Y. 
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PATENTS 
REPORTS 
TESTING 





PLANT DESIGNS 
INVESTIGATIONS 
GENERAL CONSULTING 


PROFESSIONAL SERVICES 


RESEARCH 
MANAGEMENT 
TRANSLATIONS 


CHEMICAL AND BACTERIOLOGICAL ANALYSIS ° 











W. L. BADGER 
CONSULTING CHEMICAL BNGINEBR 


Evaporation, erystallization, and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations. 


309 South State Street Ann Arbor, Mich. 


KOHN & PECHENICK 
Consulting Chemical Bngtneers 


Plants — Process —- Equipment 
DESIGN 
Reports Trouble-Shooting Appraisals 


262 Huron St. Brooklyn 22, N. Y. 


GUSTAVE T. REICH 
Consulting Chemical Engineer 
"CARBOHYDRATES QNDUSTRY. 
CARBON-DIOZIDE — WASTE DISPOSAL 
Packard Building Philadelphia, Pa. 








J. PAUL BISHOP AND ASSOCIATES 
Consulting —_ Engineers 
Specializing in: 
and Modernizing Sizing of Old Food and Chemiaal Plawts 


and b 
Internati Known 
Write PO. Bos 348 
Champaign Iilinois 


and 
Chemical 


THE KULJIAN CORPORATION 
Consultants @ Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


1200 N. Broad 8t. Phila. 21, Pa. 
Offices Throughout the World 


SANDERSON & PORTER 


Engineers and 
Constructors 


. Chicago ° 











CARL DEMRICK 


Technical Translations 
Send for Circular 


58 So, Broadway Yonkers, N. Y. 


MARCO COMPANY, INC. 


Researchers—Machine Designers—Consultants 


Specializing in the development of continuous 
processing methods and special equipment for 
chemicals, food and other products. 





Third and Church Streets, Wilmi 40, Del € 


J. E. SIRRINE COMPANY 


Engineers 


Plant Design & Surveys co 
trochemical and brag 














EVANS 
RESEARCH AND DEVELOPMENT 
CORPORATION 


Organic and Inorganic Chemistry 
Processes—Products 


250 East 43rd St. New York 17, N. Y¥. 


C. L. MANTELL 
Consulting Chemical Engineer 


Process Research and Engineering 
Development 


457 Washington Street New York 13, N. ¥. 


MARCUS SITTENFIELD 


Consulting Chemical sited 
Plants - DESIGN - Equipmen 
Economic - SUR 
- DE 
Registered Professional Hngineer 
1411 Walnut St. Philadelphia 2, Pa. 


Process 








FRASER-BRACE 
ENGINEERING Co., INC. 


Design Bngineers 4 Constructors 
Hydro-Electric Developments 
Metall Explosives, & Industrial Plants 
& Process Industries 


Port Facilities 
10 East 40th St., New York 16, N. Y. Lex 2-5570 








GEORGE H. KENDALL 


Consulting Chemical Engineer 


udies 
(Bet. 1923) ‘el. Darien 5-1504 
Darien, C cticut 





MELVIN NORD, DR. ENG. SCI., LL.B. 
Consultant in Legal and Technical Problems 
REGISTERED PROFESSIONAL ENGINEER 
CHEMICAL ENGINEER 
PATENT ATTORNEY 


664 Putnam Detroit 1, Mich. 








FOSTER D. SNELL, INC. 
“ere tree oe a 


New York 11, N. Y¥. 


29 West 15th 8t. 
WA-4-8800 








JAMES P. O’DONNELL 
Engineer 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 


Design-Procurement-Construction Supervision 
Start-Up 


89 Broadway, New York 6 











NICOLAY TITLESTAD CORPORATION 
Chemical Engineer 
Speuttation — Complete 








KNOWLES ASSOCIATES 
(iemetect.Steseth otcat Sad ntet 
Heavy lea Plants see i, —-* 

19 Rector age Gro iat 6, New York 








PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations— Reports—Design—Supervision 
Augusta, Ga. Atlanta, Ga, Anniston, Ala. 











THE J. G. WHITE 
ENGINEERING CORPORATION 
Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 











Knowledge plus Experience... always a vital asset— 


When you are in need of expert advice to be applied to solving your particular problems, save 
TIME and COST by calling in a specialist. 
These consultants have broad experience in management services that can be invaluable to you. 
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... And so is this! 4 


You may think you're getting the 
most out of the steam in your plant 
— but here’s an idea that’s slipped by 
the best of them. 

If your plant uses steam, you un- 
doubtedly use throttle valves—and 
you undoubtedly use pumps. But 
have you ever considered using a 
pump that can do the two jobs more 
economically than one? 

A steam pump can do just that— 
as a pump it pumps, and as a steam 
“consumer” it serves nicely as a 
throttle valve to reduce the pressure 


with only a small loss in heat energy. 
Big point is that it does all this on 
power that’s otherwise wasted. THE 
POWER’S THERE, WHY NOT USE IT? 


MODERN WORTHINGTON 
STEAM PUMPS OFFER YOU 
ALL THESE ADVANTAGES 


THEY’ RE FLEXIBLE because capac- 
ity can be easily varied. And exhaust 
steam can be used for process work 
or heating. 

THEY'RE SIMPLE—any mechanic 





The World's Broadest Line Assures You the Right Pump for Every Job 


can operate or maintain one with 
ease. There’s very little that can go 
wrong. No motors or couplings to 

THEY RE LONG-LIVED because they 
operate at slow speeds minimizing 
wear. Features: 250-pound steam 
end, lubricated drop forged valve 
gear, integral cast cradle. 

For seven reasons why Worthing- 
ton steam pumps lead the field, write 
for Bulletin W111-B13B to Wor- 
thington Corporation, Reciprocating 
Pump Division, Harrison, N. J. 


P.2.5 
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For more information about products of these advertisers, use Reader Service postcard in section following 


Admiral Tool & Die Co., Inc 
t adsenig naga! ERE CERT Re CHEE TE 218 
Air Preheater Corp 
Albert Pipe Supply Co.. 
Aldrich Pump Co... peice 
Allegheny Ludlum Steel Corp. Lens Was 162 
Allen Bradley Co 390 
Allied Chem. & Dye Corp., Barrett Div. 326 
Allis‘Chalmers Mfg 20-21, 99, 237, 337 
Amercoat Corp. 
American Bitumuls & Asphalt Co.... 
American Blower Corp 
American Brass Co. 
American Car & Foundry Co 
American Hard Rubber Co 
American Instrument Co., In 
American Locomotive 
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American Optical Co. ............2055 
American Tool & Machine Co 
American Wheelabrator & Equipment 
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Armstrong Machine Works 
Atlas Powder Co 
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Waey PAC Gs 2s 6 ak oie he cei es 37 
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Davis Regulator Co. ..............45: 124 
155 


DeLaval Separator Co. 

DeLaval Steam Turbine Co 

Deming Co. 

Dicalite Div. Gt. Lakes Carbon Corp... . 
Dorr Co. ] 
Dow Chemical Co., The 
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ADVERTISING STAFF 


Sales Manager 
Business Manager 
Sales Representatives 
R. C. Maultsby 
W. D. Boyd 
L. A, Cunningham 


Tag Angeles... 2.0.6... J. H. Allen 
R. G. Frederick 
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Duriron Co., 
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The Girdler Corp 
Globe Steel Tubes Co 
Goodrich Co. The B. F 
Goodrich Chemical Co., B. F 
ear-Tire & Rubber Co., Inc. 
$ Gould National Batteries Inc. 
Goulds Pumps Inc. ..........+-+--+5: 132 
Graphite Metalizing Corp 320 
Graver Construction Co. 
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Harshaw Chemical Co 

Haynes Stellite Div. Union Carbide & 
Carbon Corp. 

Heyden Chemical Corp. .......... 

Hills McCanna Co. 

Homestead Valve Mfg. Co 

Hooker Electrochemical Co 

Howell Electric Motors Co., Inc. 


Illinois Electric Porcelain Co 

Industrial Filter & Pump Mfg. Co..... 
Industrial Process Engineers 12 
Ingersoll-Rand Co. 

Int. Engrg. Inc. 

Int. Nickel Co. 

International Paper Co 

I.T.E. Circuit Breaker Co 


James Gear Mfg. Co., 

SB ere pre rae a ee 
Jelliff Mfg. Corp., The C. O 

Jenkins Brothers 

Johns-Manville 


The Kellogg Co. M. W 
Kelley & Co. O. G 
Kidde & Co., Walter 
Kirk & Blum Mfg. Co 
Knight, Maurice A 
Kold-Hold Mfg. 
Koppers Co., Inc 


LaBour Co., 3 

LaFavorite Rubber Mfg. 

Lapp Insulator Co., 

Layne & Bowler Inc: 

Leeds & Northrup Co. ............... 

Lee Metal Products Co 

Link Belt Co. 

Liquidometer Corp. ........+..+++00% T280 
Lapene Beek Ces is eo o55 ie eas 95, 156 
Lukenheimer Co 








Midwest Piping & Supply Co 

Ray Milier, I T29 

Minneapolis Honeywel Reg. Co., Indus- 

Rn aod at soos eal, 121 
ixing Equipment nc 117 

Morris Machine Works 


Nagle Pumps Inc. 
Nash Engrg. 


National Filter Media Corp 

National Lead Co 

Neptune Meter Co 

Neptune Pump Co 

MOTE SAG ihc doa Oso as ake doen ie 372 

Newark Wire Cloth Co 

Niaga’ 

“ ra Filter Corp 
cholson & Co., W. H 27 

+ serv Valve, Div. Rockwell Mfg. 


eae ois ae Clea RE ee rte 164-165 
PU Se re 349 


Oliver United Filters Inc 
Owens-Illinois Glass Co 


Pacific Pumps Inc 
~— Div. of Raybestos Manhattan, 


Parker Appliance Co 
Patterson-Kelly a 

Peerless Mfg. Co 

Penberthy Injector Co 

Penfield Mfg. Co 

Penn. Flex. ‘Metallic Tubing Co 

Penn. Ind. Chemical Corp 

WE GO boii cases execs cscs 324 
Petro Chem. Development Co 333 
Arad, SE RETO PEE TO Back Cover 
Pfizer & Co., Inc. Chas 


Phila. Quartz Co 

Pitts. Coke & Chem. Co 
Pitts. Lectrodryer Corp 
Horace T. Potts Co 


Process Controls, Div. of Baird Associates 118 
Proctor & Schwartz, Inc 
Proportioneers, Inc. ............ ie 103 


Quaker Oats Chemical Co 


Raymond oe Div., Combustion 


ngrg.-Superheater, Inc 
Reading Pratt & Cady ‘Div. of Amer. 
Chain & Cable Co 31 


414 


R-S Products Corp 
Ryerson & Son, Inc., J. T 


Saran Lined Pipe Co 
Sarco Co., I 

Schneible Co., Claude B 
Schutz O’Neill Co 


Shel Chemical Cerp 
Shriver & Co. T 

Simpson Mix-Muller Div 
Sly Mfg. Co., The W. W 
Smith, A. O 


Corp. 
Sparkler Mfg. Co 
Special Screw Products Co 
Sperry & Co., D. R 
Sprout Waldron Co 
Standard Conveyor Co 
Standard Oil Co 
Standard Steel Corp 
Stanley Co., Inc., Wm. W 
Stearns Magnetic, Inc 
Stokes Machine Co., F. J 
Sturtevant Mills Co 
Sunoil Co. 
Superior Combustion Indus. Inc 
Surface Combustion Corp 
Swenson Evaporator Co 


Taber Pump Co 

Tank Car Div., Gen. Amer. Trans. Corp 209 

Taylor & Co., W. A L3 

Taylor Instruments Co 

Terry Steam Turbine Co., The 

Texas Gulf Sulphur Co 

Timken Roller Bear. Co., The 

RN, Ns 5 oo 55 4g ane W Anda eases a so 295 

Tolhurst Centrifugal Div., Amer. Mach. & 
Metals, Inc. 

Torit Mfg. Co 

Traylor-Engrg. & Mfg. Co 

Trent Tube Co 

Tri-Clover Machine Co 


Uehling Instrument Co 
Union Bag & Paper Co 
Union Carbide’ & Carbon Corp 


U.S. Steel Corp 
U.S. Stoneware Co. 


Victor Chemical Works 
Viking Pump Co 
Virginia-Carolina Chemical Corp 
Visking Corp. 

Machine Co., Henry 
Vulcan Iron Works 


ls Corp 
Solvay Process Div., P allied Chem. & Dye 
217 


Wagner Electric ee 
Walworth Co. ... 

Welsbach Corp., The. . 
Western Supply Co 


Westinghouse Electric Corp... ..28-29, 48-49 
261, 357 
Westinghouse Electric Corp., Sturtevant 


Division 


Co, 
Willson Products, Inc 
Wolverine Tube Division of Calumet & 
Copper Co. 
Worthington Corp. ....... 380-381-382 412 
Wyssmont Co. sekans 


Yarnall-Waring Co. ............B301, B313 
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CHEMICALS —EQUIPMENT-—SERVICES 


What Reader Service Does for You 


This department can serve you in two ways. It is 
a complete classified directory to equipment, chemi- 
cals and services offered in this issue of Chemical 


How Reader Service Works 


The Reader Service postcard inside the back cover 
makes it easy to get more information on any of the 
chemicals, equipment or services listed here. The 
card has corresponding numbers for each of the 
key page numbers in this directory. Circle the num- 
bers of the items you want; fill out the return 


CHEMICALS 


Acids 
Borophosphoric 
Carbamide phophoric 
Formic 
Formic anhydrons 
Oxalic 


Furafil 
Herbicide 


treating 
Industrial 


Hydrogen peroxide for cellulose 


Engineering. It is also a key to the Reader Service 
postcard (inside back cover) that will bring you free 
additional information on any of the listed items. 


address; mail the card to us. Answers will come 
direct to you from the companies. The letters, 
L, R, T, B, locate ads on the page: left, right, top, 
bottom. The letters a, b, c andA, B, C indicate first, 
second, third, etc., item in an ad or on a particular 


Filter aids, bulletin B-12 
Fluorine compounds 


Sulphur 
Sulphur chlorides, mono and di 
Tantalum 


Industrial & laboratory 


Adhesives 
Pat vinyl Piitict. . 0... ee eee 230A 
Vinyl pyridine latex 


Albyl phosphites 

Alkyd resins, for wall finishes. . . 373-374 
Alkyl phosphites 

Aluminum trihydrate 

Benzyl chlorides 

Carbonate of potash 

Ceramic, for bubble caps 


Insecticides 
Insecticide, lindane 


Lubricants, oil 
Methacrylic acid 
Oil, heat-transfer 
Oil, tall 

Organics, synthetic 


Citrazinic acid 


Pentachlorophenol 
Liquid plastic 
Phosphate 
Protective 
Protective 
Asphaltic 
Coal-tar pitch base 
Plastic compound 
Tetrafluoroethylene 


Decontaminator, of radioactivity. ...228A 
Defoamers, antifoam A 

Diatomite powders, mineral fillers. . .229 
Disinfectant, for seeds 

Divinylbenzene 


Plasticizers 
Reagents 
Resins 


compounding 


Thermosetting 


Silicates, soluble 


primary 


Solvents 
High boiling 


416 


Coumarone, for sole & heel 


For gum formula 
Polymerized petroleum 


Soap & synthetic detergent chemicals, 
109 


EQUIPMENT 


252-253 


Isopropanolamine, mixed 


Accumulators 


Agitators 
Top entering 
Turbine 
Air handling equipment 
Blowers 
Centrifugal, multi-stage 
Single stage 
Centrifugal units 
Dampers 
Dehumidifiers 
Ducts, resin-bonded fiberglass 
Fans, forced & induced draft 
Fume control systems 
Fume washers 
Humidity conditioning unit 
Rotary positive units 
Batteries, storage, industrial 
Bearings 
Nylon sleeve 
Oilless, submerged 


Belts 
Transmission 


Sodium tripolyphosphate 
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Blenders, dry, twin-shell 
Briquetting systems 


Building sheets, corrugated transite... .84 
Buildings, prefabricated 
Sie TINE a oro kg 5 RK 0 322F 


Cells, absorption, optical high 
pressure, catalog 11-550 


Centrifugals 


Centrifugal 
Suspended 
Suspended, open top 
Centrifuges 


Ceramic media, porous 

Clad steel 

Cleaning & polishing units 
Columns, fractionating & packed, 


Comparators, for chlorine and pH 
spot tests 


Compressors 


Compressor 
WSs «dies ss wx was cok ea oo 206A 
Air, bulletin L-675-B1B 
Air, rotary 
MAME Foci aoe cabo aa ee ee 237e 
Centrifugal, single stage, bulle- 

tin 109 
ReciprOCRIAG os RE 420G 


Computers, analog 


Coolers, cascade, pyrex, bulletin 
PE-8 


143, 144, 329 
Controls, valve, limitorque, catalog 


Conveyor 
Car loading 
Unloading 


Disintegration equipment 
Crushers 
Crushers, fine, rotary 
Disintegrators, dry clay 
ONIN iow ices ve Oak ees 305 
Grinders, fine, roller mills......... 86 
Mills 
Ball 
Conical 
Pulverizers 
Drives 
CUNT ese) tis i ern eens pombe 5§ 
Right angle, variable speed 
Dryers 
Bulletin 508 
Compressed air 
Direct fired 
Flash drying systems, catalog 
SH ee i ed Eee 244 
Monotube, book 24B 
Turbo-dryers 
Drying systems, equipment & 
engineering 
Dust and fume collectors 62, B284 
Dust collectors. . 131c, 154, 236, 300, T309 


Dust collectors, bulletin 909A 
Dust filters, bulletin 528 
Ejectors, steam jet 
Electrical systems 
Fabricators 
Metal 
Equipment, stainless, lead, wood 
or steel 


Process equipment, stainless steel. .L344 
Tubing B27 


Fastenings 
Faucet, drum 
Feeders, chemical, multi-feed 


Fibers, acrylic, orlon, for products 
and production processes 


Filter cloths 
General line 


Metallic 


Filter paper 
Filters 
Filters 
All-metal, bulletin G-447 
Centrifugal 
Ploid Gleauers 6 SS 58 
Horizontal plate 
Panel 
Precoat 
Pressure, bulletin 100-CRI 
Stainless steel, porus 
Fire extinguishing systems.......... 230 
Fittings 
Cast iron 
Corrosion-resistant 
Double-seal 
For stainless pipe & tubing 
Heat exchanger tee 
Tube, distribntors 
Triple-lock 
Welding 
Welding, stainless 
Float boxes, bulletin 101 AA 
Fork truck, heavy duty 
Furnaces, iso-ilow 
Fuses, high voltage 
Gaskets, teflon 
Gearturbines, type E, Book 4346... .,261 


Generators 
Nitrogen, N-432 
Steam B225, 292a 
Steam, 2-drum, catalog VC-3 
Turbine 
Heat Conservation, air preheater 
Heat exchangers 33, 218, 285 
Heat exchangers 
Impervious graphite 
Shell and tube, catalog DM-1150. .126 
Heat transfer equipment, coils, plate- 
bulletin 61 
Heater, immersion 


Heaters 
Air, direct gas-fired 
Electric, with thermostats 
Submerged combustion 


Heating systems, dowtherm 
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Hose, rubber, acid conveying 
Injectors, automatic 


Instruments 
Air filter and regulator 
Air meter 
Analyzers, plant stream 
Bulletin 36 
Infrared gas 
Alternator frequency control.... 
Control 


Control, differential pressure 
Controllers 
Bulletin 963 
Liquid level 
Gages 
Liquid level, reflex 
Liquid level, transparent 
Pressure, with Bourdon tubes. . . . 
Tank 
Gas alarm 
Gas analyzer 
Infrared analyzer 
ee Saar er 322D, 322V 
Measurement and control 
Humidity, bulletin 407 
Industrial 
Meters, flow 
Measurement, transmitters, dif- 
ferential pressure, No. 98226 
Meters 
Flow, ring balance 
Liquid, bulletin 566-H 
Tank 
Miniature graphic panel 
Portable pH meter 
Potentiometers, electronic, catalog 
P1245 
Protector system, carbon monox- 
ide 
Radiation detection 
Regulators 
Gas 
Pressure 
Smoke, indicator 
Temperature transmitter 
Thermistors 
Thermometers 
tnguettigk i. . aS 306b 
Laboratory 
Remote reading 
Viscosity control, viscotrol, 
data sheet 012 
Viscosity determination, 
viscometers 
Weighing, manometers 


Insulation, heat, hydrous calcium 
silicate 

Insulation, 85% magnesia . . 

Ion exchangers 


Kettles, processing 


Kettles, processing, corrosion 
resistant . 


ee. eee eS een Oe 355 
Laboratory ware, platinum 
Linings 
ONO i: aaacs Kak s nda = wR ENS 371 
Tank, saran rubber 
Magnets, permanent spout 
Magnifier, duplex, for slide rule. . . 








Materials of construction 
Clad steel 


Copper & copper alloys 
Monel 

Plastic compounds, tygon 
Sheet & plate, alloy 
Stainless 


Steel, high 3 egg tube 


Steels, special alloy 
Steels, stainless 


Mechanical goods, complete line. . .322Y 
Mixer 

Drum 

Homogenizer 


Mixing equipment 
Blenders 


With ball cleaning screen... . 
Dissolvers 
Mills, colloid 
Mi 


Synchronous 
Synchronous, high & low 


Tube , TEFC, bulletin 
15B7150 


‘Nozzles 
Spary, bulletin N-616 
Sprayer 


Ovens, industrial, automatically con- 


zonators 


Packaging equipment, container 
fabric, non-woven 


Packing rings, hydraulic 
Packings and gaskets, teflon 


Packings 
Cups, composition ............+5 122 


Panel, circuit breaker 
Pipe & fittings 
Pipe and piping supplies 
Pipe, steel, saran rubber 
Pipeline equipment 
Piping 

Insulated 


Power systems 
Hydraulic 
Load-center 


Precipitators, electrostatic ....68, 322W 


Presses 
Filter 


Process equipment 
anal * 
Glassed steel 
High-vacuum 
Machinery & engineering 


Process units, vessel & agitator...... 123 


Centrifugal 
Bulletin CL-339 
Self-priming 
Stainless steel 
Chemical 
Chemical, auto-pneumatic 
Double suction, type S, bulletin 
08B6146 
For abrasives & corrosives 


Multiple 
Process 
Horizontal and vertical, heavy 
duty 


Proportioning, chemical .... 
Reciprocating 
Rotary B297, 320R, 3220 
Sanitary and industrial 23 
Selection information, catalog 
1-52 
Self priming 
Centrifugal 
Neoprene impeller 
Slurry, type R 
Steam, bulletin W111-B13B 
Vacuum, dry 
Raschig rings, chemical porcelain, 
catalog C-4 


Rectifiers 
Mechanical 
Mercury arc 


Refractories, silicon carbide, 
bulletin B-749 


Refrigeration equipment 

Refrigeration equipment, water 
chiller 

Refrigeration systems 


Safety equipment 
Fire extinguishers 
Goggles, plastic 
Respirators, 7 cartridge 


Safety manual 


Scales 
Balance, analytical 
Weight control systems, electronic. .287 


Scrubbers, gas 


Separators, centrifugal 


Sheave, variable pitch 
Sheet, lead 
Shelter, loading dock 
Speed reducers 

Gea 


Strainers, pipe line 


Stuffing boxes, teflon, for climax 
controls 


Sweeper, motorized 


Switchgear, low-voltage, booklet 
B-5282 


Tank cover 
Tanks, horton, welded steel 
Tools, wrenches and hand, industrial 


Traps 
Catalog 751 
Steam 320L, 368-369 
Steam, thermostatic, bulletin 


Truck 
Fork 


Tubes and plates, condenser........ 12 
Tubes 


Condenser, aluminum 

Condenser and heat exchanger... . 
Porous, seamless, bulletin 140... . 
Pressure, heat exchanger 

Steel 


Tubing 
Flexible 
PE NE io ov cae 295 
Flexible metallic 
Stainless and high alloy 


Turbines 
Steam, solid-wheel 
vertical 


Valves and fittings, drop forged... .292d 


Valves & pipe fittings, cast steel 
Oe Oy SE Ae ee 32 


Valves 
Angle style toggle 
Automatic control, ultravalve, 
bulletin No. 103-A 
Back pressure, bulletin 956 
Bar stock, stainless steel 


WO OE MEA) ois ces need 365 
Iron, steel and corrosion 
resistin 
Chlorine, circular AD-1608....... 211 
Control 
Corrosion-resting 158d, 223b 
Cylindrical plug 34 
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Diaphragm Stainless steel, form 194 
Saunders Steel 


Saunders, with teflon diaphragm. . 163 bie + F, non-lubricated, bulletin 
Gate /4 and V/42 


Cast iron, ni-resist 
Forged steel, small, catalog 10. . .60 Veporinen, Gowthorm. . .. een 8 Ec R V | € F S 


General line, book 39 23 Vessels 

Iron Multilayer 
Lift plug, non-lubricated Pressure and vacuum ; 

Packless, bulletin AC-813 Pressure, steel Engmeering & construction. ....115, 159 


Plug Engineering & construction 


Voltage tester Fertilizer plants 


‘fasted tetetiones Nitric acid plants...... 


; Cyanide waste treating systems, batch.38 
P oe ee Sewage control systems............ 44 Machinery design service 
ulletin ; 

Direct operated, bulletin 968... Water treatment Maintenance cleaning, pipe lines. .. .215 
Sanitary motor 20 Compression stills Repair service, water wells & pumps. . 364 
Series 700, bulletin 700-2 Demuneralizers .... Shi ; 

Solenoid Demineralizers, mono-column....T30) > 4P "paling 
Spherical Water conditioning units. ....264-265 Tank cars ...... 


Use This Handy Postcard to Help You in Keeping Up-to-Date 


Circle numbers of desired items, fill in reverse side, tear out and mail 





(Card expires March 15.) 


CHEMICAL ENGINEERING: Send me more information about . . 


. Items in this Reader Service section as circled below: 


206C 
206D 
207A 


88-89d 117 
88-890 118 
88-804 119 
88-80e 121 
vo 122 
61 123 


in the Reader Service Section (p. 420) 


214C «62188 86293D 238C §«=— B68 
214D 218C 222E r ’ 238D 

214% 220A 223F ‘ 238E 

214F 220B 2220 ’ 3 358A 

214G 222A 224A ‘ 358B 

2164 222B 2248 y 858C 

216B 2220 232340 858D 

2184 


. . Send me these reprints, | will remit on receipt. (See last Reader Service Page for descriptions.) 
1245 67 9 10 11:12 13:14 «15 16 «17 «18 19 20 21 22 226 22b 23 24 25 26 27 28 








Flashback ... 


To make sure that you don’t miss any news that could 
help you with your job, Chemical Engineering is doing EQUIPMENT 
a double take for you. The listings on this and the A‘ conditioning equipment 


° ° * en Humidifiers, automatically con- 

following page is a repeat of the editorial listings only trolled .... 
on chemicals, equipment and services featured last “i bandlite equipment 
month in the New Equipment, New Products and New _ Dehumidifier ... 
Technical Literature departments. Use the postcard Peo my oye agi 
below for more information on any item in this list. Boiler-bumer package 

EM Blowers, axial, centrifugal 

Burners, line 

CH ICALS Liquid polymer : ; Coatings, plastic, process equipment .218C 
Butyl chloride Lubricants, molysulphide, bulletin Circuit breakers 360R 
Chlorine trifluoride Peis deg as 3588 
Coatings, protective. . .362N, 362S, 358R {BAN , 


b Peracetic aci 
P 
Asphalt matenmeating 234B  iastic, polystyrene Bulletin DB 101-160 
Plastic, used in LCVPs Gas 


Package-type bulletin L-676-Bl.. 


Detergents, rubber industry 
we _ phthalate ing Cover, pressure vessel 
Dictating machine 
Dehydrators, bulletin SC-1013 
Rosin type rubber Dryers, spray 
, J Silicofluorides, organic Dyeing machine 
Inhibitors, gasoline Surface active agents Dust Elter, bulletin 528 
Industrial S Fabricators, stainless equipment ... . 360N 
Licorice Fans, industrial, bulletin SA-6873.. .358C 





Two Postcards—To help you in keeping up-to-date 
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CHEMICAL ENGINEERING 
READER SERVICE DEPARTMENT 
330 WEST 42nd ST. 

NEW YORK 36, N. Y. 








Filler, automatic drum 
Filters 
Bulletin D-IL 
Sulphur, bulletin S-752 ......... 358L 
Vacuum, bulletin F-27 358G 
Fittings, pipe slip-on 
Flowmeter, electromagnetic 
Furnace accessories, catalog 806A... 
Furnaces, electric 
Gage, radioactivated 
Generators, turbine, bulletin B-5418. 359] 
Gland, midget packing 
Heat exchangers 
Junior size, bulletin 800 
Sanitary type 
Heaters, infrared tube type 
Heaters, radiant gas, bulletin 
SC-1015 
Industrial Apparel 
Goggles, plastic 
Gloves, work 
Gloves, oil resistant 
Face shield 
Instruments 
Control & measuring instruments, 
bulletin A-704 
Computer, electronic 
Control panels 
Control systems 
Control systems, electronic 
Controls, nuclear reactor 
Flowmeters, catalog 2300 
Materials testing machine 


Meters, fluid flow 
H_recorder-controller 
eactors, current measuring 


Recording & controlling sysytems, 


pH 
Thermometers 


Thermometers, pressure gages... . 


Insulations, stud fasteners 

Insulations, magnesium oxide 

Joints expansion 

Lighting equipment 

Materials of construction, alloys, 
magnetic 

Motor-generator sets 

Motors, heavy duty 

Opener, car door 

Packaging equipment, drum filler, 

automatic 

Pipe 

Pipe, polyethylene 

Pulper, paper stock 

Press, tubing 

Pumps 
Centrifugal 
Centrifugal, cradle-mounted . 
Positive action 
Proportioning 
Rotary, bulletin 100-2 
Self-priming & centrifugal 
Solids handling, bulletin 

52C6059] 

Solvent transfer 

Safety station 


ing system 
Screens, bulletin 185 
Screen, dewatering 
Seal, pipe joint 
Solvents, methoxy butyl, alcohol 
& acetate 
Sheet products 
Sheaves, chain 
Support plate, packed column 
Switches, control, a-c 
S 
anks, storage 
Tank, plastic fabricated 
Thermal block 
Thermocouples, bulletin TC-1 
Torch, automatic hand 
Strip, stainless steel 


Fork electric, catalog 33 
Lift crawler type 
Tubing, flexible, catalog C2-3 
Valve, gas, shut-off 
Valves, regulating 
Water treatment 
Ion exchange unit 


SERVICES 


Plant sites 
Chicago, near south side 
Northeast Ohio 
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More Help for You... 

It's fast. It’s easy. Chemical Engineering's 
Reader Service will bring you reprints too. You can 
use the postcard to get up-to-date data on processes, 


equipment, technology. 


Now Ready... 

Chemical Engineering's Reprint 29 
Materials of Construction—the | 5th Biennial Re- 

port—to help engineers in their never-ending fight 

against corrosion. This report dispels some of the 

Paton surrounding protective coatings and their 


very Month... 


This list will help to keep you posted as to what's 
available for your files. The postcard makes it con- 
venient to order. 

1 Chemical Engineering's Flowsheets—150 flowsheets of 
industrial processes. ($1.50). 
seen & Methods for Cost Estimation—38 articles, 128 
equipment, plants, operations. ($1 75). 
Fluid Flow—Fifteen authoritative articles. ($1). 
Weter Problem—Whot it means to chemical process 
industries. (50¢). 
Fire Prevention——Developments and trends. (50¢). 
Middle Atlantic States—A survey and census. (50¢). 
+ a Development—Basic approaches, examples. 
¢@). 
Crystallizetion—Equipment and methods. (50¢). 
Materials of Construction—14th biennial report . . 
with directory of materials and manufacturers. 
What high-speed automatic computers are 
and how they can be used. (50¢). 
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CHEMICAL ENGINEERING 
READER SERVICE DEPARTMENT 
330 WEST 42nd ST. 

NEW YORK 36, N. Y. 


Selvent Extrection of Oilseeds—Process principles ond 
product purification. (50¢). 
Organic Unit Processes—Recent advances. (50¢). 
Gless—How and why it’s used in process plants. (50¢) 
Motors & Motor Control—Types, costs. (50¢). 
Sublimation—Equipment techniques, theory. (50¢). 
lomeration—Methods and equipment. (50¢). 
Processing Tools—Trends and developments in 
equipment, techniques. 

‘i disaster by enemy attack, 
Pempe—Clossification and characteristics . . . chemical 
how to select. (50¢). 
caso Instrumentation —48-p. report, 
chart . principles, advances, selection. 
Process ‘Instrumentation—48-p. report . . 

selection, push-button plants. (75¢). 
Process instrumentation—16-p. chart Guide to Process 
Instrumentation Elements. 350 instruments. (35¢). 
Liquid-Liquid Extraction—Equipment, performance and 
characteristics .. . solvents. (50¢). 

Builders of the Chemical Century—The pee who 
have made chemical engineering in the U. S. 
industry problems of the future. ($1). 

Size Reduction—Selection of crushing, grinding ond 
pulverizing equipment. (50¢). 

Petrochemical Processes—Flowsheets ond descriptions 
of 23 major processes. (50¢). 

Adsorption—What it can do, its mechanism, latest 
design practice, expectations for the future. (50¢). 
Solids Feeders—How to lick feeding difficulties with 
solids and semi-solids. (50¢). 

Materials of Construction—How to evaluate, select, test 
and use protective coatings. ($1). 


Order C.O.D.: 


The directions of the other side of the postcard 
make ordering simple. 


16-p. folded 
($1). 
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PLACE 
3¢ STAMP 
HERE 
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You can’t beat the combination of the RIGHT horse- 
power, the RIGHT shaft speed, the RIGHT features | 
all in one compact unit that you can use RIGHT | 
where you want it. It’s the best way and the easiest | 
way to select your power: drives because you pur- 
chase one unit, handle one unit in your receiving, 
production, and maintenance departments . . . set 


one unit in place and you're ready to go. 


Master Motors, available in thousands and thou- makes a 
sands of combinations of types and ratings, permit good job better 


you to use a power drive that will add greatly to the 
compactness, appearance, and economy of each of 
your applications ... . a power drive that makes a 
good job better. 
Use Master Motors to increase. the salability of 
your motor-driven products .. . improve the economy ages see ig: 
and productivity of your plant equipment. They’re the ) vi 


horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY 





DAYTON 1, OHIO 
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SULFONATOR 


If you process with H,$0,, you need 


the corrosion resistance of glass 
plus the working strength of steel 


For across-the-board resistance to corrosion by sul- 
furic acid, glassed steel is the only completely suitable 
material of construction available today. Glassed steel 
is fully resistant to dilute solutions up to the boiling 
point and to concentrated solutions at temperatures 
up to 450°F. It is equally inert in the critical range of 
60-96 % concentration of H,SOQ,. It is not attacked by 
fuming sulfuric acid (oleum) and its corrosion resistance 
is not affected by aeration, velocity, impurities, or the 
use of mixed acid. No inhibitor is ever required. 

For these reasons, glassed steel equipment has 
virtually unlimited service life in processes using sul- 
furic acid. Further, it eliminates the possibility of 
contamination or undesired catalysis which may be 
caused by the presence of even small traces of metal 
in solution. 

Pfaudler glassed steel is resistant to all acids except 
hydrofluoric, even at elevated temperatures and pres- 
sures. With a new Pfaudler glass, it is possible to handle 
not only acids but also alkaline solutions up toa pH of 12 


and 212°F. It is now possible to perform both acid reac- 
tions and neutralizations in a single glassed steel vessel. 

To give it working strength, Pfaudler glass is fused 
to steel in huge furnaces at temperatures of 1500- 
1700°F. This high-temperature firing locks the glass to 
the steel and makes it hard and tough. 

Pfaudler glassed steel pressure reactors, in capacities 
from 5 to 3500 gallons, are commonplace in chemical 
processing today. These units are equipped with agita- 
tion, are usually jacketed, and are supplemented by a 
complete line of standard glassed steel accessories. 
Custom-built vessels as large as 8300 gallons, for 
severe chemical service, have been constructed. Glassed 
steel columns and evaporators solve many serious 
corrosion problems. 

Whenever you have an equipment problem requir- 
ing corrosion resistance, durability, and versatility, as 
well as the economy which these features provide, look 
to Pfaudler glassed steel for the solution. Write for 
Bulletin 894-S1, our new general catalog. 


PFAU DLER tne praupier co., ROCHESTER 3, N. Y. 


Engineers and fabricators of corrosion resistant process equipment since 1884 
Factories at: Rochester, N. Y.; Elyria, Ohio; Leven, Fife, Scotland; Schwetzingen-Baden, Germany 
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